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wherein R 1 ia hydrogen, lower eJkyl, aryl, lower alkenyl, 
W cycloaJkenyt, araikyl, or 

s 

M "J 9 " 31 " n »• 1 to 4 and X la hydroxy. aJkoxy, amino. C-C<- 
S aJkyiamino or C-^-dlaJkylamlno. 
w R»la hydrogen or lower aikyl; and 
^ R r toC 1 ^^lkylorC r C 1t ^kenyt,a/y1,a^lcyl # cyclo. 
M arylaJkenyl, lower alkoxy, lower alkenyloxy, arylaJkoxy 
W r Cixioalkyloxy. These compounda are useful aa Inhibitors 
^ of A -lipoxygenase and aa such are useful aa antiallergy 
agents. 
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ARYLHYDROXAMATES 

The present: invention relates to aryl- 
hydroxamates which are inhibitors of A 5 -lipoxy- 
genase and as such are useful, for example, as 
anti allergy agents and for treating bronchial 
asthma. These compounds have the structural 
formula 



I 




wherein R 1 is hydrogen, lower alkyl, aryl, lower 

0 

alkenyl, cycloalkyl, aralkyl or (CH^JUx wherein 
n is 1 to 4 and X is hydroxy, lower alkoxy, amino, 
C^C^ alkyl amino or C^C^-di alkyl amino; 

R 2 is hydrogen or lower alkyl; and 
R 3 is Cj-Cjq 'alkyl, C 3 -C 20 alkenyl, aryl, 
aryl -alkyl, cycloalkyl, aryl- alkenyl, lower 
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alkoxy, lower alkenyloxy, aryloxy, aryl-alkoxy or 
cycloalkyloxy, but when R 3 is aryl, r 1 is other 
than H. The R 3 group may be in the o-, m- or £- 
position on the benzene ring. ' 

Where R 1 is -(CH 2 ) n -c-OH and R 2 is H, the 
above compounds may form binary or dibasic salts 
such as with alkali metal, such as a dilithium, 
disodium or dipotassium salt; where R 1 is other 

10 o 

(I 2 

than -(CH 2 ) n -C-OH and R is H, the above compounds 
will form only a monobasic salt. In addition, the 
compounds of formula I will form salts with 
dicyclohexylamine or other amines as well as with 

15 tris ( hydroxyme thy 1 ) ami nome thane and other ami nes 
as set out in U. S. Patent Mo. 4,294,759. 

The term 'lower alkyl* or "alky!" as employed 
herein by itself or as part of another group 
includes both straight and branched chain radicals 

20 of up to 12 carbons, preferably 1 to 8 carbons, 
such as methyl, ethyl, propyl, isopropyl, butyl, 
t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 
4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, 
nonyl, decyl, undecyl, dodecyl, the various 

25 branched chain isomers thereof, and the like as 
well as such groups including a halo-substituent, 
such as F, Br, CI or I or CF 3 , an alkoxy substi- 
tuent, an aryl substituent, an alkyl-aryl substi- 
tuent, a haloaryl substituent, a cycloalkyl 

30 substituent, an alkylcycloalkyl substituent, 
hydroxy* an alkyl amino substitutent, an 
alkanoylamino substituent, an arylcarbonyl amino 
substituent, a nitro substituent, a cyano 
substituent, a thiol substituent or an alkylthio 

35 substituent. 
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The term U ^ 1 " C 20 alJc Y 1,? as employed herein 
includes the above alkyl radicals of 1 to 8 carbons 
and more as well as alkyl radicals of up to and 
including 20 carbon atoms, preferably from 4 to 16 
carbons, such as in addition to the C 4 to C 12 alkyl 
radicals set out above, tridecyl, tetradecyl, 
pentadecyl, hexadecyl, heptadecyl, octadecyl, 
nonadecyl, eicosanyl including all isomers thereof 
with or without the above substituents . 

The term 11 cyclo alkyl" employed herein by 
itself or as part of another group includes 
saturated cyclic hydrocarbon groups containing 3 to 
12 carbons, preferably 3 to 8 carbons, which include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclodecyl and cyclo- 
dodecyl, any of which groups may be substituted 
with 1 or 2 halogens, 1 or 2 lower alkyl groups, 
1 or 2 lower alkoxy groups, an aryl group, 1 or 2 
hydroxyl groups, 1 or 2 alkylamino groups, 1 or 2 
alkanoyl amino groups, 1 or 2 arylcarbonylamino 
groups, 1 or 2 amino groups, 1 or 2 nitro groups, 
1 or 2 cyano groups, 1 or 2 thiol groups and/or 1 
or 2 alkylthio groups L . 

The term M aryl" or "Ar" as employed herein 
by itself or as part of another group refers to 
monocyclic or bicyclic aromatic groups containing 
from 6 to 10 carbons in the ring portion, such as 
phenyl, naphthyl, substituted phenyl or substituted 
naphthyl wherein the substituent on either the 
phenyl or naphthyl may be 1 or 2 lower alkyl 
groups, 1 or 2 halogens (CI, Br or F), 1 or 2 
lower alkoxy groups, an aryl group, 1 or 2 
hydroxyl groups, 1 or 2 alkylamino groups, 
1 or 2 alkanoylamino groups, 1 or 2 aryl- 
carbonylamino groups, 1 or 2 amino groups, 1 
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or 2 nitro groups, 1 or 2 cyano groups, 1 or 2 
thiol groups and/or 1 or 2 alkyl thio groups. 

The term "aralkyl", "aryl-alkyl" or 
"aryl-lower alkyl" as used herein refers to lower 
alkyl groups as discussed above having an aryl 
substituent, such as benzyl. 

The term "lower alkenyl" or "alkenyl" as 
employed herein by itself or as part of another 
group includes an unsaturated hydrocarbon group 
having from 3 to 8 carbons and a single 
carbon-carbon double bond, such as ethenyl, 
1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 
3-butenyl and the like. 

The term °C 3 -C 20 alkenyl" includes straight 
or branched chain radicals of from 3 to 20 carbons, 
preferably 4 to 16 carbons in the normal chain, 
which include one double bond in the normal chain, 
such as any of the lower alkenyl grups mentioned 
above as well as 2-hexenyl, 3-hexenyl, 2-heptenyl, 

3- heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 

4- decenyl, 3-undecenyl, 4-dodecenyl, 2-tridecenyl, 

3- tetradecenyl , 1-pentadecenyl, 2-hexadecenyl, 

4- heptadecenyl, 7-octadecenyl , 6-nonadecenyl and 
8-eicosenyl, including all isomers thereof and the 
like. 

The term "aryl -alkenyl" as used herein 
refers to lower alkenyl groups as discussed above 
having an aryl substituent. 

The term "lower alkoxy", "alkoxy", "lower 
alkenyloxy", "cycloalkoxy" or "ar alkoxy" includes 
any of the above lower alkyl, alkyl, lower 
alkenyl, cycloalkyl or aralkyl groups linked to an 
oxygen atom. 
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The term "alkanoyl" as used herein by 
itself or as part of another group refers to a 
lower alkyl group linked to a carbonyl group . , 

The term "halogen" or "halo" as used herein 
5 refers to chlorine, bromine, fluorine or iodine 
with chlorine being preferred. 

Preferred sire those compounds of the 
invention wherein R 1 is alkyl, such as methyl, or 
O 

10 -(CH 2 ) n -C-X wherein n is 2 to 4, X is OH, alkoxy 
or amino, R 2 is H and R 3 is C 4 to C 16 alkyl, 
C 4 -C 16 alkenyl, phenylalkyl, phenyl or 
phenyl alkenyl and is in the para or meta position. 
The various compounds of the invention may 
15 be prepared as described below. 

Compounds of formula I wherein R 2 is H and 
R 3 is alkyl or aryl-alkyl may be prepared as 
follows . 

The benzoic acid of the structure A 



20 



COE 



25 R 3a 

(wherein R 3a is C 3 -C 20 alkenyl, alkenyloxy, 
aryloxy, cycloalkyloxy or aryl- alkenyl) 
is subjected to a coupling reaction by reacting A 
30 with an O-protected hydroxyl amine of the 
structure B 
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S NH 2 ~0 Protecting group 

(wherein the protecting group is benzyl, 
tetrahydropyr anyl , methyl thiometnyl or 
methoxymethyl ) 

at a temperature of within the range of from about 
-15 to about 25 °C, employing a molar ratio of B:A 
of within the range of from about 1:1 to about 
2.5:1, in the presence of an activating catalyst 
such as 1-hydroxybenzotriazole and a coupling 
reagent such as N,N« -dicyclohexylcarbodiimide (DCC) 
and an organic base such as tr ie thy 1 amine to form 
bydroxamate I I 

15 

I 

C-NH-O-Protecting group 

II 



10 



20 R 3a 



The hydroxamate II is then reacted with halide C 
C Hal-R la 

25 

(wherein Hal is I, Br or CI and R la is the 
same as R 1 where R 1 is to be lower alkyl, 

0 

aryl, cycloalxyl, aralkyl or (CH^C-X wherein 
30 X is lower alkoxy in the final product) 

at a temperature of within the range of from about 
50 to about 110°C, employing a molar ratio of C:II 
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of within the range of from about 1:1 to about 
3:1, in the presence of a base such as sodium 
hydride and an inert organic solvent such as 
toluene or benzene to form compound III 



III I O J oProtecting group 



fix ° 

R 3a 



The protected compound III is then subjected 
to hydrogenolysis and hydrogenation by treating 
compound III with hydrogen in the presence of a 
palladium hydroxide on carbon catalyst to form 
the compounds of the invention IV 




wherein R 1 is (CH^-CC^alkyl, alkyl, aryl, 
cycloalkyl or aralkyl, R 2 is H and R is C^C^ 
alkyl, aryl-alkyl, cycloalkyl oxy, lower alkoxy or 

O 

aryloxy. However, where R 1 is to be (CH^-C-OH, 
the ester group in IV may be removed by treating 
with an alkali metal hydroxide such as lithium 
hydr xide in an rganic solvent such as dioxane o 
me than 1. 
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Where R 1 in the final product is to be 

O 

-C^-S-X, that is, n is 1, and X is OH or alkoxy, 
then the protected compound II will be reacted" 
with allyl bromide (BrC^CHsCHj) to form the 
intermediate Ilia 
Ilia 



8 

-K-CHj-CHsCHj 
OProtecting group 



R 3 



which is then treated with ozone, Jones reagent 
(H 2 CrO 4 /H 2 S0 4 /H 2 0) and diazomethane to form the 



ester Illh 
Illb 



on 

R 3 



-?- CH 2 C0 2 CH 3 
OProtecting group 



Ester 1 1 lb may then be subjected to hydrogenolysis 
as described above to form the ester IVa of the 
invention 
IVa 



OH 



R 3 
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which may then be hydrolyzed to the corresponding 
acid IVb. 




10 Where it is desired to form compounds 

3 

wherein R is C 3 -C 20 alkenyl, or aryl-alkenyl 
and/or R 1 is lower alkenyl, the protecting group, 
where the protecting group is either tetrahydro- 
pyanyl or methoxymethyl , may be removed by treating 

15 III or I lib with acetic acid without reducing the 

3 1 
double bond in the R group and/or in the R group. 

Alternatively, when the protecting group is 

methyl thiomethyl, it can be removed by treatment 

with CuO-CuCl 2 in aqueous acetone without reducing 

20 the double bond in the R 3 group or in the R 1 group. 

Where it is desired to prepare compounds of 

0 

the invention wherein R 1 is -(CH 2 ) n ~C-X and X is 
amino, alkyl amino or dialkylamino (wherein each 
25 alkyl of the dialkyl group is the same or 
different), then compound III wherein R 1 
O 

is -(CH^j^-Hoalkyl is hydrolyzed to the 
corresponding acid IIIA by reacting III with 
30 lithium hydroxide in the presence of a solvent 
such as dioxane as described above 
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IIIA 0 O 

II H 
-C-N-(CH 2 ) n -COH 

OProtecting group 



9? 



R 3a 



The acid IIIA is then treated with an activating 
agent such as isobutylchloro formate/ organic base 
10 such as triethylamine and inert organic solvent 
such as acetonitrile and reacted with 

awmflTi \ urn 

hydroxide where X is amino or with an appropriate 
alkylamine or di alky 1 amine where X is alkyl amino 
or di alkyl amino , respectively, to form amide 
15 IIIB 



I I IB O O 

.-I!-; 




-?- (CH 2>n- e - X 
OProtecting group 



20 



Compound IIIB where the protecting group is 
benzyl may then be subjected to hydrogenolysis and 
25 hydrogenati on as described above to form IVA 
IVA 

O OH O 

a 3 

(R is alkyl and X is amino or alkyl amino ) . 
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Compound I I IB where the protecting group is 
tetrahydropyranyl may also be treated with acetic 

acid to remove the protecting group to form the 

3 . " 
corresponding compound wherein R is alkenyl. 

5 Compounds of the invention wherein R 1 is 

hydrogen may be prepared by removing the 

protecting group of compound II, for example, by 

treating II, where the protecting group is 

tetrahydropyranyl, with an acid catalyst such as 

10 pyridinium p-toluene sulfonate in the presence of 

an alcoholic solvent such as methanol, to form IIA 

IIA 



15 




(wherein R^ is hydrogen and R is C 3 -C 2Q 
20 alkenyl) 

Compound IIA may be reduced as described above to 
form the corresponding compound wherein R 3 is 

c 3 t0 c 2o alk y 1 - 

25 Preparation of compounds of formula IIA 

wherein R 2 is alkyl, that is compound V, is 
described hereinafter. 

Compounds of the invention wherein R is 
alkyl and R 3 is C^-C^ alkyl or aryl-alkyl 

30 may be prepared by subjecting benzoic acid A 

to a coupling reacting as described above except 
that the hydroxyl amine coupling reagent employed 
has the structur 



10 



15 



20 
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£ NHj-O-alJcyl 
to form the hydro xamate V 

O 

(Or C-HH-Oalkyl 
R 3a 

The hydroxamate V is then reacted with halide C as 
described above to form the compound of the 
invention of- the structure VI 

VI L? J Oalkyl 



R 3a 



(wherein R 3a is C 3 -C 20 alkenyl, or 
aryl-alkenyl) 



Compound VT may be reduced as described above to 
25 form the corresponding compound wherein R 3 is 

C 3 -C 2 0 al * c * 1 and/or may be hydrolyzed (where R 1 is 
o 

-(CHj^-COalkyl) to form the corresponding acid 
Compounds of formula I wherein R 3 is as 
30 defined above and preferably is aryl or cycloalkyl 
and R 2 is H may be prepared by treating the benzoic 
acid E 
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(wherein R is preferably aryl or 

3 

cycloallcyl but may be any of the R groups 
10 described above) 



with oxalyl chloride in the presence of an inert 
organic solvent such as benzene, ethyl ether or 
tetrahydrofuran under an inert atmosphere such as 
15 argon to form the corresponding acid chloride F 

R 3b 




which is then reacted with a hydroxyl amine G 

N- 

it 



25 G H-N-R 1 • HC1 



in the presence of an inert organic solvent such 
as tetrahydrofuran and in an organic base such as 
30 triethylamine to form the compounds of the 
invention VII 
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O 



VII 




(wherein R JO is preferably aryl or 
cycloalkyl or any of the other R 3 groups 
defined above) 

Compounds of formula I wherein R 2 is alkyl 
may be prepared from compound VII by treating VII 
with a base such as sodium hydride and an alkyl 
halide (Hal-Alkyl) in the presence of an inert 
organic solvent such as tetr ahydro fur an and 
dimethyl formamide, to form compounds of the 
invention VI II 



VIII 




(wherein R is preferably aryl or 
cycloalkyl or any of the other R 3 groups 
defined above) 

In an alternative method, compounds of 
formula I of the invention may be prepared by 
subjecting benzoic acid A to a coupling reaction 
by reacting acid A with an amine salt of the 
structure IX 

o 

IX H f~ <GH 2 ) n"~° 9M " 

OProtecting group 
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wherein the protecting group is CgHgCHj, CHgSCHj* 
or tetrahydropyranyl and the like and M is an alkali 
metal such as Li, Na or K, or M is tetrabutyl-^ 
ammonium, dissolved in am inert organic solvent 
5 such as dioxane, acetone, dimethylformamide or 
acetonitrile, in the presence of an activating 
agent such as isobutylchloro formate, an organic 
base such as tri ethyl amine, and an inert organic 
solvent such as acetone, dioxane, dimethylformamide 

10 or acetonitrile. The coupling reaction is carried 
out at temperatures of within the range of from 
about -15 to about 25 °C, employing a molar ratio of 
IX: A of within the range of from about 1:1 to 
about 3:1, to form the intermediate acid of the 

15 structure X 



8 8 

.C-N-(CH-) -C- 



20 



r ^s r fc-N-(CH 2 ) n -e-OH 

OProtecting group 



R 3 



The acid X is then esterified, for example, by 
reacting X with a diazoalkane, such as 
25 diazomethane in ether, to form the ester XI 



p 

/"V C-N- ( CH 2 ) n -2-Oalkyl 
^Protecting 



XI ^Protecting group 



R 3 
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10 



15 



20 



25 



30 



The ester XI is then subjected to a deprotecting 
procedure wherein XI is treated with cupric oxide 
and cupric chloride in an aqueous organic solvent 
mixture such as aqueous acetone (in the case where 
the protecting group is CHgSCa^-) or XI is treated 
with in the presence of a palladium hydroxide on 
carbon catalyst in the case where the protecting 
group is CgHg-CHj-; the deprotected compound is 
then imme diately hydrolyzed by treatment with 
lithium hydroxide or other base in the presence of 
an inert organic solvent such as dioxane, methanol 
or acetonitrile to form the acid compound of the 
invention of- the structure XII 



XII 




i-N-CCH^-c-OH 



R 3 



The amine salt IX may be prepared from the 
hydro xyl amine of the structure H 

H Protecting group -ONHj 

by reacting H with acid halide J 

0 

J Hal(CH 2 ) n f!-Hal 

in the presence of 2,6-lutidine and methylene 
choride to form the compound J 
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K Protecting group-ONH^CC^^Hal 

Compound K is then cyclized by reacting same with a 
5 base such as sodium hydride, in the presence of 
benzene to form the protected N-hydroxy lactam L 




OProtecting group 

For the preparation of the lactam where the 
protecting group is CH^SC^/ the lactam L, where 

15 the protecting group is benzyl , can be deprotected 
by a hydrogenolysis reaction wherein L is treated 
with hydrogen in the presence of a palladium 
hydroxide on carbon catalyst and an inert organic 
solvent such as ethanol, methanol or ethyl acetate 

20 to form the hydroxy lactam XIII 



XIII 

25 




Lactam XIII can be treated with a protecting 
compound M 

30 M Hal-CHjSC^ 



in the presence of weak base such as potassium 
carbonate or triethylamine and an inert organic 
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solvent such as dimethyl formamide to form the 
protected compound XIV 

XIV (CH 2 ) Q 

\/ 

I 

O-CHjSCHg 

Either L or XIV is next hydrolyzed by treatment 
with base such as lithium hydroxide, sodium 
hydroxide or potassium hydroxide in the presence of 
dioxane to form the starting amine salt IX. 

The starting benzoic acid compound A wherein 
R is C 3 -C 20 alxenyl, aryl-alkyl or arylalkenyl may 
be prepared by reacting the formylmethylbenzoate 
of structure N 



0-^ 



EC 



with the phosphonium salt O 
O RV(C 6 B 5 ) 3 Bal e 

wherein E 4 is alkyl or aryl-alkyl containing one 
less carbon atom in the alkyl chain than in the 
alkenyl of E 3a , in the presence of n-butyllithium 
and hexamethylphosphorus triamide (HMPA) and an 
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inert organic solvent such as tetrahydrofuran to form 
the ester A f 




10 wherein is R C 3 -C 2Q alkenyl or aryl-alkenyl. 

Hydrolysis with aqueous base gives benzoic 
acids A. 

Compounds of formulae I and A^ wherein R is 
C 1 -C 2Q alkyl or aryl-alkyl may be prepared from 

15 corresponding compounds where R 3 is C 3 -C 2Q alkenyl 
or aryl- alkenyl by conventional hydrogenation 
techniques such as by treatment with in the 
presence of a palladium on carbon catalyst and an 
alcohol solvent. 

20 The starting benzoic acids wherein R is 

aryl or cycloalkyl are commercially available 
compounds . 

The compounds of the invention are delta-5- 
lipoxygenase inhibitors and prevent leukotriene 

25 c 4 formation in macrophages (Samuelsson, B., 
Science, Vol. 220, p. 568-575, 1983). The 
administration of compounds of this invention to 
h umans or animals provides a method for treating 
allergy of a reagin or non-reagin nature. Asthma 

30 is preferably treated but any allergy wherein 
leukotrienes are thought to be involved as 
pharmacological mediators of anaphylaxis can be 
treated. For example, the compounds of this 
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invention can be used for treatment of such 
conditions as allergic rhinitis, food allergy and 
urticaria as well as asthma, bronchial asthma and 
asthmoid bronchitis. 

An effective but essentially non-toxic 
quantity of the compound is employed in 
treatment. 

The compounds of the invention can be 
administered orally, parenterally or by aerosol to 
various mammalian species known to be subject to 
such maladies, e.g., humans, cats, dogs, and the 
like in an effective amount within the dosage range 
of about 1 to 100 mg/kg, preferably about 1 to 50 
mg/kg and especially about 2 to 25 mg/kg on a 
regimen in single or 2 to 4 divided daily doses. 

The active substance can be utilized in a 
composition such as tablet, capsule, solution, 
suspension or aerosol containing about 5 to about 
500 mg per unit of dosage of a compound or mixture 
of compounds of formula I. They may be compounded 
in .conventional matter with a physiologically 
acceptable vehicle or carrier, excipient, binder, 
preservative, stabilizer, flavor, etc. as called 
for by accepted pharmaceutical practice. Also as 
indi cated in the discussion above, certain me mb ers 
additionally serve as intermediates for other 
of the group. 
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Th following Examples represent preferred 
embodiments of the invention. Unless otherwise 
indicated, all temperatures are expressed in °C. 
TLC plates were visualized by spraying and heating 
with 5% phosphomolybdic acid in ethanol. EP-20 
refers to a high porous divinylbenzene-polystyrene 
polymer resin. 

Example 1 
4-Decvl-N-hydroxv-N-methylbenz amide 

A. Nonvltriphenylphosphonium Bromide 
(Ref. Ono Pharmaceutical Patent #J57106-651, 
p. 373) 

A magnetically stirred suspension of 
1-bromononane (Aldrich, 40 g, 0.1931 M) and 
triphenylphosphine (101.3 g, 0.3862 mole) was 
heated at 100 °C (oil bath) for 2 hours. The 
resulting homogeneous solution was then cooled and 
triturated with ether (8X) to remove most of the 
unreacted triphenylphosphine. A viscous gum was 
obtained which was dissolved in CB^Clj and 
concentrated in vacuo to give the title 
phosphonium salt as a light yellow, extremely 
hygroscopic foam weighing 85 g (80.1%). TLC, neat 
C^Cljj, R f = 0.78, PMA. 

B. ( 2 ) -Methvl 4- ( 1-Decenvl ) benzoate 
( Ref . Same as for preparation of title A) 

To a mixture of the title A phosphonium salt 
(18.22 g, 0.0332 M) dissolved in anhydrous THF 
(200 ml) was added n-BuLi (17.6 ml of a 2.1 M 
solution, 0.037 M) at -78°C under argon with 
stirring. After stirring for 30 minutes, 
dry hexamethylphosphorus triamide (HMPA) (29.0 ml) 
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was added to the orange mixtur . After stirring 
for an additional 10 minutes, p-formylmethyl- 
benzoate (4.816 g, 0.029 mole) in dry THF (32 ml) 
was added dropwise over a 1.5 hours period at 
-78°C. Then it was warmed to 0°C (ice bath) over a 
30-minute period. HjO was added (80 ml) and the 
mixture extracted with ethyl acetate. The organic 
layer was washed with saturated NH 4 C1, brine, and 
then dried over anhydrous MgSO^. Concentration 
in vacuo gave 18.2 g of a yellow solid which was 
flash chroma to graphed on Whatman LPS-1 silica gel 
eluting with (9:1) HexrCHjClj. Product containing 
fractions were concentrated in vacuo to yield the 
title Wittig product as a pale yellow oil weighing 
3.77 g (47%). TLC 9:1, Hex-EtOAc, R^O.43, PMA. 
H 1 NMR (60 MHZ, CDCI3): 6 0.87 (3H,t,-(CH 2 ) 7 CH 3 ) 

C. ( Z ) -4- ( 1-Decenvl ) benzoic acid 
(Ref . Same as for preparation of title A) 

To a stirred solution of the title B methyl 
ester (3.7 g, 0.0135 M) in CRjOH (60 ml) and THF 
(10 ml) was added a 2.0 N NaOH solution (21 ml) 
and the mixture was heated at 70 °C under argon 
for 2.0 hours. Concentration in vacuo left a 
white solid which was dissolved in EtOAc and 
washed with 5% khso 4 and brine, and dried over 
anhydrous Va^SO^. Concentration in vacuo left a 
white solid which was slurried in petroleum ether 
and filtered to give the title free acid as white 
crystals with m.p. = 71°-73°C. 3.03 g (84.4%) 
obtained. TLC (2:1) Hex-EtOAc, R£=0.24, PMA. 
H 1 NMR (60 MHz, CDClg); 6 0.87 (3H,t,-(CH 2 ) 7 CH^ ) , 
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Microanalysis Calc'd for C^ 7 H 24 0 2 : C, 78.42, 

H, 9,29 

Found: C, 78.29; H, 9.32 

5 D. ( Z ) -4- ( 1-Decenyl ) -N-benzyloxybenz amide 

To a stirred solution of the title C acid 
(3.03 g, 11.64 mM) in dry CH 2 C1 2 (35 ml) was added 
1-hydroxybenzotriazole (1.89 g, 13.97 mM, 1.2 eq.) 
and NjN'-dicyclohexylcarbodiimide (2.88 g, 13.97 

10 mM, 1.2 eg.). After one hour at room temperature 
under argon, O-benzylhydroxylamine hydrochloride 
(4.64 g, 29.1 mM, 2.5 eg.) and EI^N (4.06 ml, 29.1 
mM, 2.5 eg.), were added and the mixture stirred 
for an additional two hours. The crude mixture 

15 was filtered (2X), evaporated, taken up in ethyl 
acetate, filtered again and then washed 
successively with 5% KHS0 4 , saturated NaHC0 3 , and 
brine. Concentration in vacuo left a white solid 
which was flash chromatographed on LPS-1 silica 

20 gel eluting with (9:1) Hex-EtOAc. Product 

containing fractions were concentrated in vacuo to 
a white solid which was recrystallized once from 
ethyl acetate-hexane to give 3.79 g (89.1%) of the 
desired title O-benzylhydroxamate as a white 

25 crystalline solid with m.p. =70°-71° and 

consistent NMR (270 MHz, CDC1 3 ) spectral data. 
TLC (1:1) EtOAc-Hex, R f products. 71, UV + PMA. 
Microanalysis Cal^d for Cj^jNOj: C, 78.86; 

H, 8.55; N, 3.83. 
Found: C, 79.11; H, 8.66; N, 3.88 
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E . ( 2 ) 4- ( 1-Deceny 1 ) -N-benzyloxy-N-methyl- 
benzagu de 

To a solution of the title D benzylhydroxa- 
mate (600 mg, 1.64 mM) in dry toluene (5 ml) was 
5 added prewashed NaH (45 mg, 1.80 mM) and the 

mixture stirred for 20 minutes at room temperature 
under argon. Excess methyl iodide (0.313 ml, 4.92 
mM, 3 eq) was added and the mixture was refluxed 
for 5 hours, then cooled and partitioned between 

10 5% KHSO^ and ethyl acetate. The organic phase was 
washed with brine, dried over anhydrous Na_SO A and 
evaporated to a yellow oil which was chromato- 
graphed on Whatman LPS-1 silica gel eluting with 
(3:2) pet ether-ether. Product containing 

15 fractions was evaporated to give 600 mg (96%) of 
the title N-methylated product as a light yellow 
oil with consistent NMR (60 MHz, CDC1 3 ) spectral 
data. TLC (1:1) Pet ether-ether, R f prod. =0.45, 
UV + PMA. 

20 

P. 4-Decyl-N-hydroxy-N-methylbenz amide 
Argon was bubbled through a solution of the 
title E N-methylhydroxamate (600 mg) in CH^OH (10 
ml) for 5 minutes before adding 20% palladium 

25 hydroxide on carbon (100 mg, 15% by weight) and 
stirring tmder EL, for 2 hours. Mixture was then 
filtered through Celite, evaporated, taken up in 
EtQAc, filtered through a small plug of Whatman 
LPS-1 silica gel and evaporated to an off-white 

30 crystalline solid. One recrystallization from 
EtOAc-Hex gave 386 mg (84%) of the desired title 
M-methyl hydroxamic acid as off-white crystals with 
consistent NMR (CDC1 5 , 270 MHz) spectral data. TLC 
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(1:1) EtOAc-Hex, R f =0.56, UV + PMA. m.p. = 
61°-63°C. 

Microanalysis calcd for C^gH^NOj: C, 74.18; 

H, 10.03; N, 4.81 
Found: C, 74.07; H, 10.02; N, 4.81 

Example 2 

( z ) -4- [ [4- ( 1-Decenyl ) benzoyl ] hydroxy amino ] - 

butanoic acid 

A. O-Tetrahvdropyran-2-vlhydroxvlaaine 
With, gentle heating N-hydroxyphthalimide 
(10.0 g, 61.4 mM) was dissolved in dry CH 2 C1 2 (70 
ml) and dioxane (80 ml), then dihydropyran (6.16 
ml, 67.6 mM, 1.1 eq) and p-toluenesulfonic acid 
monohydrate (200 mg, 2% by weight) were added and 
the mixture stirred for 2 hours at room 
temperature under argon. The mixture was then 
washed successively with saturated NaHCOj (2X) and 
brine, dried over anhydrous Na 2 S0 4 and evaporated 
to a white solid. The solid was triturated with 
hexane and filtered to give 13.43 g (89%) of 
O-tetrahydropyranyl hydroxyphthalimide as a white 
solid m.p. 123-125°C with consistent NMR (60 MHz, 
CDCl 3 ) spectral data. TLC (1:1) E to Ac -Hex, 
R f s0.75, UV + PMA. 

To a stirred solution of the O-THP hydroxy- 
phthalimide (13.0 g, 52.6 mM) in dry benzene (30 
ml) was added methyl hydrazine (2.82 ml, 53.0 mM) 
and the mixture heated at 80°C for 15 minutes under 
argon. The mixture was filtered and concentrated 
to a 50 ml volume then vacuum distilled to give 
5.46 g (89%) of the desired THP-hydroxyl amine as a 
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clear colorless il with b.p.=70 w C (10 nun Hg). 
Note: Compound crystallizes upon cooling in 
freezer under argon. TLC (l:l) EtOAc-Hex, R f 0,31, 

UV + PMA. X 

B. ( Z ) -4- ( 1-Decenyl ) -N- ( tetr ahydro- 
pyxan-2-vln*Y)H<»r l -y amide 

To a solution of the Example 1 title C acid 
(1.0 g, 3.84 mH) in dry CHjClj (15 ml) was added 
1-hydroxybenzotriazole (623 mg, 4.61 mM, 1.2 eq) 
and DCC (951 mg, 4.61, 1.2 eq) and the mixture 
stirred for one hour under argon at room 
temperature.' O-THP-hydroxyl amine (900 mg, 7.68 
mM, 2 eq) was added and the mixture stirred for 3 
hours at room temperature. The mixture was 
filtered, evaporated, taken up in ethyl acetate, 
filtered again, evaporated and chromatographed on 
Whatman LPS-1 silica gel eluting with (8:2) 
Hex-EtOAc. Product containing fractions were 
evaporated to give 890 mg (65%) of the title 
coupled product as a clear, colorless oil with 
consistent NMR (CDC1 3 , 270 MHz) spectral data. TLC 
(lrl) EtOAc-Hex, R^O.67, UV + PMA. 

C . ( Z ) -4- [ [4- ( 1-Decenyl )benzoyl ] tetra- 
hydropyran-2 -yloxy amino ] butanoic 
acid, ethyl ester 

Prewashed MaH (70 mg, 2.9 mM, 1.2 eq) was 
added to a solution of the title B THP-hydroxamate 
(870 mg,' 2.42 mM) in dry toluene (10 ml) and the 
mixture stirred at room temperature under argon 
for 15 minutes. Ethyl-4-iodobutyrate (1.76 g, 
7.26 mM, 3 eq) was added and the mixture was 
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refluxed overnight. The mixture was partitioned 
between 5% KHSO^ and EtOAc, the organic phase 
washed with brine, dried over anhydrous Na 2 S0 4 and 
evaporated to an oil. The crude oil was run 
5 through neutral alumina (act=l) to remove any 
remaining starting material eluting with (8:2) 
Hex-Acetone. Product fractions were evaporated 
and then chromatographed on Whatman LPS-1 silica gel 
eluting with (95:5) Hex-Acetone. Product 
10 fractions were evaporated to give 1.059 g (92%) of 
the desired title N- alkylated product as a clear 
oil with consistent NMR (CDC1 3 , 270 MHz) spectral 
data. TLC (8:2) Hex-Acetone, R f =0.43, UV + PMA. 

D . ( 2 ) -4- [ [4- ( 1-Decenyl )benzoyl ] hydroxy- 
amino Ibutanoic acid, ethyl ester 

A stirred mixture of the title C O-THP 
hydroxamate (1.041 g, 2.20 mM) in (3:2:2) 
HOAc:THF:H 2 0 (6 ml) was heated at 55°C overnight 
under argon. The mixture was then carefully 
partitioned between saturated NaHC0 3 and EtOAc, 
the organic layer washed with brine , dried over 
anhydrous Na 2 S0 4 and evaporated to give 897 mg 
(crude) of the desired title hydroxamic acid as a 
yellow oil. TLC (1:1) EtOAc-Hex, R f 0.56, UV + 
PMA, product streaks to baseline. 

E. ( Z ) -4- [ [ 4- ( 1-Decenyl )benzoyl ] hydroxy- 
amino Ibutanoic acid 

30 To a solution of the title D crude ethyl 

ester (879 mg) in dioxane (10 ml) was added a 
1.0 N LiOH solution (4.4 ml, 2 eq) and the mixture 
stirred for 1.5 hours at room temperature under 
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argon. The mixture was then partitioned between 
5% KHS0 4 and EtOAc, the organic phase washed with 
brine, dried over anhydrous Na 2 S0 4 and evaporated 
to a solid. One recrystallization from EtOAc-Hex 
gave 638 rag (80% combined analytical yield for 
last 2 steps) of the desired hydroxamic acid as 
straw colored crystals with consistent NMR (CDC1 
270 MHz) spectral data and with m.p.=81°-83°C. 3 ' 
TLC, EtOAc, R^O.34, DV + PMA. 

Microanalysis Calcd for C^H^w^j C, 69.77; 

H, 8.64; N, 3.88 
Found: C, 69.64; H, 8.70; N, 3.70 

Example 3 

( Z) -4- [ [4- ( 1-Decenyl ) benzoyl ] hydroxy amino] - 
butanoic acid 

A - 4-Chloro-N-benzvloxv-butyr amide 
A solution of O-benzylhydroxy amine hydro- 
chloride (22.69 g, 0.1418 M) and 2,6-lutidine (33 
ml, 0.2836 If) in anhydrous CHjC^ (200 ml) was 
cooled to 0°C and chlorobutyryl chloride (15.9 ml, 
0.1418 H) was then added dropwise under argon. The 
yellow mixture was stirred for 1 hour at room 
temperature before adding it to a 5% KHS0 4 
solution. The organic layer was washed with 
saturated NaHC0 3 , brine and then concentrated 
in vacuo to a white solid which was finely ground 
in a mortar and pestle, rinsed with hexane and 
filtered to yield 32 g (99%) of title chloramide as 
a white powder, m.p. 58-61°C. NMR (CDClg, 60 MHz) 
was consistent for the desired product. TLC (1:1) 
EtOAC -Hex, R- m 0.36, PMA + DV. 
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B. N-Benzyloxy-piperid-2-one 

To a magnetically stirr d suspension of NaH 
(prewashed with hexanes, 1.9 g, 79.1 mM) in 
anhydrous benzene (100 ml) was added the title A 
chloramide, (15 g, 65.9 mM) dropwise in dry benzene 
(25 ml) at room temperature. The mixture was 
heated at 75°C (oil bath). After 3 hours, another 
100 mg (4.12 mM) of prewashed NaH was added and 
heating continued for another 3 hours. The mixture 
was then added carefully to cold 5% KHS0 4 and ethyl 
acetate and the organic layer washed with brine, 
dried over anhydrous Na 2 S0 4 and concentrated 
in vacuo to a white solid (12.6 g). This was 
triturated with hexane, then recrystallized from 
ethyl acetate-hexane to give 6.05 g (48%) of title 
hydroxamate as white granular crystals m.p. 80-81°C 
with consistent NMR spectral data. Further product 
could be isolated from the mother liquor by flash 
chromatography . 



C. N-Hydr oxv-p iper i d-2 -one 
In a dry Parr bottle was added title B 
hydroxamate (4.0 g, 20.9 mM) dissolved in 
absolute ethanol (60 ml). Argon was bubbled 
through the solution for 5 minutes and Pd(OH) 2 / 
20% on carbon (480 mg, 12% by weight) was then 
added. The reaction mixture was shaken on a Parr 
apparatus for 3 hours, then filtered through a 
plug of silica gel covered with dry Celite. The 
filtrate was concentrated in vacuo to give 2.05 g 
(97%) of the desired title hydroxamic acid, as an 
off-white crystalline solid m.p. 82-83°C with 
consistent H^-NMR spectral data. TLC (9:1) 
CHjCl^C^OH, R f = 0.30, UV and PMA single spot. 




D. W-Methvlthiomethoxy-p jper id- 2 -one 
To a stirred mixture of the title C 

hydroxamic acid (2.0 g, 19.8 mM) and chloromethyl 
methyl sulfide (1.97 ml, 23.5 mM) in DMF (25 ml) 
under argon was added powdered l^cc^ (4.14 g, 30 
mM) and the mixture stirred for 3 hours at room 
temperature. The yellow mixture was partitioned 
between 5% KHS0 4 and ethyl acetate, the organic 
layer washed with brine, dried over anhydrous 
Na 2 S0 4' 8X14 con centa:ated in vacuo to a light 
yellow crystalline solid. The solid was slurried 
in petroleum ether and filtered to give 1.59 g 
(SO%) of the- desired title thioether as a white 
crystalline solid m.p. 64-66°c with consistent 
H^-NMR (60 MHz, CDCl 3 ) spectral data. 
TLC (7:3, Hex-Acetone, R £ = 0.32, PMA) single spot. 

E . 4- (N-Methylthiomethoxy amino )butanoic 
acid, lithium salt 

To a stirred mixture of the title D methyl 
thiomethyl ether (1.45 g, 8.99 mM) in dioxane (10 
ml) was added a 1.0 H lithium hydroxide solution 
(18 ml, 18 mM, 2 eq. ) and the mixture stirred 
overnight mirier argon. The mixture was then 
acidified to pH 8.0 using a few drops of glacial 
acetic acid and the title crude lithium salt 
was used directly in the next coupling step. 
TLC (9:1, CHjCl^-CEC^OH, R^sO.35, PMA) single, more 
polar spot. 
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F. (Z)-4-[[4-(l-Decenyl)benzoyl]methyl- 

thiomethoxyaminolbutanoic acid 

To a stirred mixture of the Example 1 Fart 
C acid (2.16 g, 8.3 mM) in acetone (28 ml) and 
5 Et^N (1.27 ml, 9.13 mM) at -10°C and under argon 
was added isobutylchloro formate (1.24 ml, 9.13 mM, 
1.1 eq. ) and the mixture stirred for 30 minutes at 
-10°C (dry ice/acetone). The resulting mixed 
anhydride solution was then filtered into a 
10 dioxane solution of the title E lithium salt at 
-15 °C, stirred for 10 minutes at -15 °C, then at 
room temperature overnight. The reaction mixture 
was partitioned between 5% KHS0 4 and EtOAc, the 
organic layer washed with brine, dried over 
15 anhydrous N^SO^ concentrated in vacuo to a 
light yellow oil. Crude reaction mixture of the 
title F amide was used directly for subsequent 
preparation of the methyl ester. TLC (9:1, 
CHjClj-CHgOH, R f = 0.19, UV and PMA). 

20 

O. ( Z )-4- [ [4- ( 1-Decenyl )benzoyl]methyl- 
thiomethoxyamino]butanoic acid, 

methyl ester , 

An ethereal solution of diazome thane was 
25 added by pipette portions to a stirred, cooled 
(0°C, ice-HjO) mixture of the crude title F acid 
in ether (50 ml). After 1 hour at 0°C, the 
mixture was rotovaped to an oil (3.55 g) which was 
flash chromatographed on Whatman LPS-1 silica gel 
30 eluting with EtOAc-hexane (2:8) to give title 

methyl ester (655 mg, 18% for overall conversion of 
acid to ester) as a clear oil with consistent 
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H^-NMR (CDC1 3 , 60 MHz) spectral data. TLC (1:1, 
E to Ac -Hex, R f = 0.65, UV and PMA) single spot. 

H. ( Z )-4- [ [4- ( 1-Decenyl Jbenzoyl ] hydroxy- 
amino Ibutanoic acid 

Ref. Harasaka, K, et al. Bull. chea. Soc. Japan 
45, p. 3724 (1972) 

1) To a stirred solution of title G ester 
(523 mg, 1.24 mM) in 1% aqueous acetone (5 ml) was 
added CuO (198 mg, 2.47 mM, 2 eg.) and CuCl 2 . 
2^0 (211 mg, 1.24 mM, 1 eg.). The mixture was 
stirred at room temperature for 45 minutes and then 
refluxed for 2.5 hours. Crude black mixture was 
diluted with EtOAc, filtered through Celite, washed 
with saturated NH 4 C1 (3X), and filtered through 
anhydrous MgS0 4 . Concentration in vacuo of the 
filtrate left a dark green oil which was taken up 
in EtOAc, washed with 1.0 M E^SC^, dried over 
anhydrous NajSC^ and concentrated in vacuo to a 
brown oil (464 mg). TLC (1:1, EtOAc-Hex, product 
streaks, DV and PMA) indicated 1 more polar 
impurity. Crude compound was used directly for 
subsequent hydrolysis of methyl ester. 

2) To a stirred solution of the crude 
methyl ester (464 mg, 1.24 mM) in dioxane (4 ml) 
was added a 1.0N LiOH solution (2.5 ml, 2.5 mM) 
and the mixture stirred at room temperature under 
argon for 45 minutes. The mixture was then 
partitioned between 5% KHSO^ and EtOAc, the 
organic layer washed with brine, dried over 
anhydrous tfa-SO. and concentrated in vacuo to an 
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orange oil. One recrystallization from ethyl 
acetate-hexane gave 305 mg of the crude title 
hydroxamic acid containing a more polar, baseline 
impurity. An HP-20 column was run to remove this 
impurity. 

The crude acid (302 mg) was dissolved in 2 
ml of 1.0N LiOH to prepare the di-lithium salt. 
This solution was chromatographed on an HP-20 
column (200 ml bed volume, 1 inch diameter 
column) eluting with a gradient of H 2 0 (100%) to 
CHgCN (100%). Product containing fractions were 
concentrated in vacuo to a tan oil (175 mg). The 
oil was dissolved in 5 ml HjO, acidified with 5% 
KHS0 4 , extracted with EtOAc and the organic layer 
washed with brine, then dried over anhydrous 
Na 2 S0 4 and concentrated in vacuo to a light tan 
crystalline solid. One recrystallization from 
EtOAc-Hex yielded 157 mg (35%) of the title 
hydroxamic acid as tan crystals (m.p. = 70°-72°C) 
with consistent NMR (270 MHz, CDC1 3 ) spectral data. 
TLC (7:2:1, i-PrOH-NH^H^O, R f =0.54, UV and PMA) 
single spot. , 

Microanalysis Calcd for C 21 H 31 N0 4 : C, 69.78; 

H, 8.64; N, 3.87 
Found: C, 69.60; H, 8.58; N, 3.91 

Example 4 

4- f (3-Decvlbenzovl )hvdroxvamino1b utanoic acid 
A. 3-Formyl methylbenzoate 
To a stirred solution of 3-carboxybenz- 
aldehyde (Pfaltz & Bauer, supplier, 1.0 g, 6.66 
mM) in dry THF (30 ml) at 0°C was added by 
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pipetted portion, an ethereal soluti n of 
diazomethane. After TLC indicated the reaction 
was complete, the reaction mixture was evaporated 
vacno to Sive 1-0 g (92%) of the desired title 
methyl ester as a yellow, low melting, crystalline 
solid with consistent HMR <CDC1 3 , 60 MHz) spectral 
data. TLC (1:1) EtOAc-hex, R f =0.84, UV and PMA. 

B. (Z)-Methv l 3-(l-Decenvl)benzoate 
To a stirred solution of the phosphonium 
salt CH 3 (CH 2 ) 8 P # Ph 3 Br e , (prepared as described in 
Example 1 Part A) (4.72 g, 8.6 mM, 1.4 eq. ) in 
anhydrous THF (42 ml) under argon and maintained at 
-78°C (dry ice/acetone) was added dropwise a 2.5M 
solution of n-butyllithium in hexanes (2.44 ml, 
6.09 mM, l eq. ). Fifteen minutes after completed 
addition, HMPA (6.34 ml, 36. S mM, 6 eq. ) was added 
to the orange-red solution followed by dropwise 
addition of the title A aldehyde (1.0 g, 6.09 mM) 
in THF (10 ml) over a 1.0 hour period. The mixture 
was warmed to 0°c (ice bath) over a 30 minute 
period and then added to 100 ml of HjO. The 
solution was extracted with ethyl acetate, washed 
with saturated HH 4 C1 and evaporated in vacuo to an 
oil. The crude oil was flash chromatographed on 
Whatman LPS-1 silica gel eluting with (8:2) 
hexane-CHjClj. Product containing fractions were 
evaporated to give 1.436 g (86%) of the desired 
title Wittig product as a colorless oil with 
consistent NMR (CDC1 3 , 60 MHz) spectral data. TLC 
(1:1) EtOAc-Hex, R f =0.90, UV and PMA. 
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C. (Z)-3-(l-Decenyl)benzoic acid 
To a stirred mixture of the title B methyl 
ester (1.409 g, 5.13 mM) in dioxane (20 ml) under 
argon was added 1.0 N LiOH (7.7 ml, 7.7 mM, 1.5 
5 eq.) and the mixture heated at 50°C (oil bath) for 
75 minutes. The mixture was cooled, partitioned 
between 5% KHSO^ and EtOAc, the organic phase 
washed with brine and dried over anhydrous 
Na 2 S0 4 . Evaporation in vacuo gave 1.36 g (99%) of 
10 the desired title acid as a low melting, white 
crystalline solid with consistent NMR (60 MHz, 
CDC1 3 ) spectral data. TLC (1:1) EtOAc-hex, R f 
acid ■ 0.51/ UV and PMA. 

15 D( 1 ) . 4- (N-Benzyloxyamino )butanoic 

acid/ lithium salt 

To a stirred solution of the title protected 
hydroxamic acid (1.5 g, 7.8 mM) from Example 3, 
Part B in p-dioxane (20 ml) and under argon was 

20 added 1.0 N LiOH (15.7 ml, 15.7 mM) . The yellow 
solution was then refluxed for 4 hours, cooled and 
then acidified to pH 8.0 with a few drops of 
glacial acetic acid. The crude title product 
mixture was then used in the next step. TLC (9:1, 

25 CHjCl^C^OH, R f = 0.31, PMA + UV) indicated one 
more polar product spot. 

D ( 2 ) . ( Z ) -4- [ [ 3 - ( 1-Decenyl ) benzoyl ] ben2y 1 - 
oxyaminolbutanoic acid, methyl ester 
30 To a solution of the title C acid (1.35 g, 

5.18 mM) in acetone (20 ml) and E^N (590 pi, 5.7 
mM, 1.1 eq.) at -10°C (dry ice/acetone) was added 
ethyl chloroformate (545 pi, 5.7 mM, 1.1 eq. ) and 
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the mixture stirred under argon at -10 °C f r 1 
hour. The mixture was filtered into a stirred, 
cooled (-10»C) solution of the title D(l) lithium 
salt (PhCB 2 C»E(CH 2 ) 3 C0 2 -Li + ) in dioxane (7.11 mM,' 
1.4 eq. ) and then stirred at room temperature 
under argon for 2 hours. The mixture was 
partitioned between 5% KHS0 4 and EtOAc, the 
organic layer washed with brine, dried over 
anhydrous N^SO^ and evaporated in vacuo to an 
oil. TLC (9:1) CHjClj-CHgOH, R f acid = 0.41, UV 
and PMA. 

The resulting crude acid was dissolved in 
ether (50 ml), cooled to 0°C and treated with an 
ethereal solution of diazome thane. The crude 
mixture was evaporated to an oil and then 
chroma tographed on alumina (act. =2) e luting with 
(9:1) hexane- acetone. Product containing 
fractions were concentrated in vacuo to give 1.348 
9 (56%) of the desired title methyl ester as a 
light yellow oil. TLC (1:1) EtOAc-hex, R f CE3 
ester = 0.52, UV and PMA. 

E. 4- [ (3-Decylbenzoyl ) hydroxy amino] - 
bntanoic acid, methyl ester 

Argon vas bubbled through a solution of the 
title D benzylhydroxamate (1.348 g, 2.9 mM) in 
absolute ethanol (30 ml) for 5 minutes before 
adding 20% palladium hydroxide on carbon (162 mg) 
and stirring under overnight. The mixture was 
filtered through a layered plug of Celite over 
Whatman LPS-1 silica gel and then evaporated to a 
brown oil. a flash chromatography on LPS-1 silica 
gel eluting with (9:1) benzene-EtOAc gave 350 mg 
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(32%) of the desired title hydroxamic acid as a 
clear il. TLC (1:1) EtOAc-hex, R f = 0.61, UV and 



PMA. 



5 F. 4-[(3-Decylbenzoyl)hydroxyamino]- 

butanoic acid 

To a stirred solution of the title E methyl 
ester (350 mg, 0.927 mM) in dioxane (5 ml) was 
added 1.0 N LiOH (1.9 ml, 1.9 mM, 2 eq. ) and the 
10 mixture stirred at room temperature for 2 hours. 
The clear yellow solution was partitioned between 
5% KHS0 4 and EtOAc , the organic phase washed with 
brine, dried over Na 2 S0 4 and evaporated to an 
off-white crystalline solid. One recrystallization 
15 from ethyl acetate-hexane gave 191 mg (57%) of the 
desired title acid as straw colored crystals with 
m.p. 77°-79°C and consistent NMR spectral data 
(270 MHz, CDC1 3 ). 

20 Microanalysis Calcd for C 2i H 33 N0 4 : C ' 69 • 39 7 

H, 9.15; N, 3.85 
Found: C, 69.18; H, 9.14; N, 3.82 

Example 5 

25 4-[(2-Decylbenzoyl)hydroxyamino]butanoic acid, 

di lithium salt 

A. 2-Fonnyl methylbenzoate 
To a stirred solution of 2-carboxybenz- 
aldehyde (5.0 g, 33.3 mM) in ether (100 ml) and 
30 THF (5 ml) at 0°C was added an ethereal solution 
of diazome thane by pipette portions until methyl 
ester formation was complete (i.e., a light yellow 
color persists). The mixture was evaporated to 
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giv 5.48 g (98%) of the desired title aldehyde as 
a light yellow oil with consistent NMR (CDC1-, 60 
MHz) spectral data. TLC (1:1) EtOAc-Hex, R f 
product=0.83, UV and PMA, single spot. 

B- Methyl 2-(l-Decenvl)benzoate 
To a stirred, cooled (-78°C, dry 
ice/acetone) solution of nonyltriphenylphosphonium 
bromide (prepared as described in Example 1 Part 
A) (12.09 g, 22 mM, 1.2 eq. ) in dry THF (125 
ml) was added dropwise under argon a 2.5M solution 
of n-BuLi in hexane (7.32 ml, 18.3 mM, 1 eq.). 
Twenty minutes after completed addition HMPA (19 
ml, 110 mM, 6 eq. ) was added followed by dropwise 
addition of the title A aldehyde (3.0 g, 183 mM) 
in 25 ml of THF over a 1.5 hour period. The 
mixture was warmed to 0°C (ice bath) over a 30 
minute period, then added to 200 ml of B^O and 
extracted (2X) with ethyl acetate. The organic 
phase was washed with saturated NH 4 C1, dried over 
anhydrous Na 2 S(> 4 and evaporated to a thick brown 
oil. Crude oil was flash chroma to graphed on LPS-1 
silica gel eluting with (8:2) Hex-CB^Cl^ Product 
con taining fractions were evaporated to give 1.65 g 
(33%) of the desired title Wittig product (mixture 
of cis and trans isomers obtained) as a clear oil 
with consistent NMR (CDC1 3 , 60MHz) spectral data. 
TLC (1:1) EtOAc-Hex, R f product=0. 80, UV and PMA, 
single spot. 

C. 2-(l-Decenyl)benzoic acid 
To a stirred solution of the title B methyl 
ester (1.61 g, 5.87 mM) in dioxane (30 ml) was 
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added a l.ON LiOH solution (11.7 ml, 11.7 mM, 2 
eq. ) and the mixture heated at 75°C (oil bath) 
under argon for 2 hours. The mixture was cooled, 
partitioned between 5% KHS0 4 and EtOAc , the 
5 organic phase washed with brine, dried over 
anhydrous Na 2 S0 4 and evaporated to give 1.5 g 
(98%) of the desired title acid as a light yellow 
oil with consistent NMR (CDC1 3 , 60MHz) spectral 
data. TLC (1:1) EtOAc-Hex, R f product=0 . 51 , 
10 streaks, UV and PMS, single spot. 

D. 4-(Benzyloxyamino)butanoic acid, 
tetrabutylammonium salt 

To a stirred solution of the compound 
15 prepared in Example 3 Part B (5.74 g, 30.0 mM) 
in dioxane (50 ml) wets added tetrabutylammonium 
hydroxide (36 mM, 23.4 ml of a 40% solution) under 
argon and the mixture stirred at room temperature 
overnight. Excess base was neutralized with l.ON 
20 HC1 (6 ml, 6 mM) and then the crude mixture was 
evaporated. Residue was azeotroped (4X) with 
CHgCN to insure dryness, then stored under 
vacuum. TLC (9:1) CRjCl^CR^OH, R f product=0.48, 
UV and PMA, single spot. 

25 

E . 4- [ (2- ( 1-Decenyl )benzoyl ]benzyloxy- 
aminolbutanoic acid.methvl ester 

To a cooled (0°C, ice bath) solution of the 
title C acid (1.65 g, 6.34 mM) in dry C^Clj (10 
30 ml) and Et^M (0.976 ml, 7.0 mM, 1.1 eq. ) was added 
diethylchlorophosphate (1.01 ml, 7.0 mM, 1.1 
eq.). The mixture was stirred for 1 hour at room 
temperature under argon and then 5 g of the title 
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D salt in 5 nil of methylene chloride was added. 
The resulting mixture was stirred at room 
temperature for 2 hours. The mixture was then 
partitioned between 5% KHS0 4 and EtOAc, the 
5 organic phase washed with brine, dried over 

anhydrous Na 2 S0 4 and evaporated to give a crude 
oil. TLC (1:1) EtOAc-Hex, R^O.23, UV and PMA. 

To prepare the title methyl ester, the 
crude oil was dissolved in ether (45 ml) and THF 

10 (5 ml), cooled to 0°C (ice bath) and treated with 
an ethereal solution of diazome thane. The reaction 
mixture was evaporated to an oil (3-33 g) which was 
taken up in -CHjClj and flash chromatographed on 
Whatman LPS-1 silica gel eluting with a (9:1) 

15 Hex-Acetone. Product containing fractions were 

evaporated to give 419 mg (14.2%) of the desired 
title hydroxamate methyl ester as a light yellow 
oil with consistent NMR (CDClg, 60 MHz) spectral 
data. TLC (9:1) EtOAc-Hex, R f =0.72, both isomers 

20 are visible, UV and PMA. 

F. 4- [ (2-Decylbenzoyl Jhydroxyamino ] - 

butanoic acid, methyl ester 

Argon was bubbled through a solution of the 
25 title E benzylhydroxamate (393 mg, 0.844 mM) in 
absolute EtOH (15 ml) for 5 minutes before adding 
20% palladium hydroxide on carbon (59 mg) and 
shaXing the mixture under ^ on a Parr apparatus 
for 7 hours. The mixture was filtered through a 
30 layered plug of Celite and Whatman LPS-1 silica gel 
and evaporated to give 300 mg (94%) of the desired 
title hydroxamic acid as a tan oil with consistent 
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NMR (60 MHz, CDC1 3 ) spectral data. TLC (1:1) 
EtOAc-Hex f R f ■ 0.52, UV and PMA. 

G . 4- [ ( 2 -Decy lbenzoy 1 ) hydroxy amino ] - 
butanoic acid, di lithium salt 

To a stirred solution of the title F methyl 
ester (300 mg, 0.795 mM) in dioxane (4 ml) was 
added a 1.0N LiOH solution (1.6 ml, 1.6 mM, 2 eg.) 
and the mixture stirred under argon for 3 hours. 
The mixture was diluted with H 2 0, extracted with 
ether (to remove a non-polar impurity), the 
aqueous layer acidified to pH 2 with 1.0N HC1 and 
then re-extracted with ethyl acetate. The organic 
phase was washed with brine, dried over anhydrous 
Na 2 S0 4 and evaporated to a brown oil. TLC (9:1) 
CHjClj-C^OH, R f acid=0.11, UV and PMA. 

The crude oil was dissolved in 1.0N LiOH (3 
ml) and chromatographed on EF-20 eluting with a 
gradient of neat H 2 0 + (50:50) HjO-CHjCN. Product 
containing fractions were combined and lyophilized 
to give 120 mg (40%) of the desired title acid as 
a white powder with consistent NMR spectral data. 

Microanalysis Calcd for C 2i H 3i llD 4 E> ^2 : C ' 67#19; 

H, 8.32; N, 3.73 
Found: C, 67.58; H, 8.77; N. 3.72 

Example 6 

4- [ (4-Decylbenzoyl ) hydroxy amino] butanoic acid, 
ethyl ester : 

A. ( Z ) -4- [ [4- ( 1-Decenyl )benzoyl ] benzyl - 
oxyaminol butanoic acid, ethyl ester 

Prewashed sodium hydride (188 mg, 7.52 mM, 
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1.1 eq. ) was added to a solution of hydroxamate 
prepared in Example 1 Part D (2.5 g, 6.84 mM) in 
dry toluene (14 ml) and the mixture stirred at room 
temperature under argon for 15 minutes; Ethyl - 
5 4-iodobutyrate (3-31 g, 13.68 mM, 2.0 eq. ) was then 
added and the mixture refluxed overnight. The 
crude mixture was cooled, partitioned between 5% 
KHS0 4 and EtOAc, the organic layer washed with 
brine, dried over anhydrous Na 2 S0 4 and evaporated 

10 to an oil. The oil was dissolved in C^Clj and 
flash chromatographed on Whatman LPS-1 silica gel 
eluting with (3:2) pet ether-ether. Product 
containing fractions were evaporated to give 2.82 g 
(86%) of the desired title alkylated product as a 

15 light yellow oil with consistent NMR (270 MHz, 

CDC1 3 ) spectral data. TLC (9:1) CHjCl^EtOAc, R f 
product=0 . 52 , UV + PMA. 

B . 4- [ ( 4-Decylbenzoyl ) hydroxy amino ] - 

20 butanoic acid, ethyl ester 

Argon was bubbled through a solution of the 
title B hydroxamate (481 mg, 1.003 mM) in absolute 
ethanol (10 ml) for 5 minutes before adding 20% 
palladium hydroxide on carbon (58 mg), and stirring 
25 under for 4 hours. The mixture was then 

filtered through a layered plug of Celite over 
LPS-1 silica gel, evaporated to a white solid and 
recrystallized from EtOAc-Hex to give 340 mg (87%) 
of the desired title hydroxamic acid as a white 
30 crystalline solid with m.p.=68°-69°C and consistent 
NMR (270MHz, CDClg) spectral data. TLC (1:1) 
EtOAc-Hex, R-0.43, UV + PMA. 



-43- 



0161939 

QA179a 



Microanalysis Calcd for C 23 H 37 N0 4 : C, 70.55; 

H, 9.52; N, 3.58 
Found: C, 70.64; H, 9.59; N, 3.45 

5 Example 7 

( Z ) -4- [ [4- ( 1-Decenyl )benzoyl ] methoxyamino]butanoic 

acid, dicyclohexyl amine salt(l;l) 

A. ( Z ) -4- f 1-Decenyl ) -N-methoxybenz amide 
To a solution of the benzoic acid prepared 

10 in Example 1 Part C (2.0 g, '7.68 mM) in dry 

CH2CI2 (20 ml) was added 1-hydroxybenzotriazole 
(1.25 g, 9.22 mM, 1.2 eg.) and N,N '-dicyclohexyl - 
carbodiimide (1.90 g, 9.22 mM, 1*2 eg.) and the 
mixture stirred for 1 hour at room temperature. 

15 Me thoxyl amine hydrochloride (1.28 g, 15.36 mM. 2 
eg.) and triethylamine (2.14 ml, 15.36 mM, 2 eg.) 
were added, the mixture stirred for 3 hours at 
room temperature, then filtered, evaporated, taken 
up in ethyl acetate and filtered again. The 

20 organic phase was washed successively with 5% 

KHSO^, saturated NaHCOg and brine, then dried over 
anhydrous Na2S0 4 and evaporated to an oil. The 
crude oil was flash chromatographed on LPS-1 
silica gel eluting with (7:3) hexane-ethyl 

25 acetate. Product containing fractions were 

evaporated to give 2.023 g (91%) of the desired 
title product, 1.664 g of cis isomer, 359 mg of 
trans isomer as a low melting white solid with 
consistent NMR (CDClg, 60MHz) spectral data. TLC 

30 (1:1) EtOAc-Hex, R f =0.39 UV and PMA. 
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B . ( 2 ) -4- [ [4- ( 1-Decenyl ) benzoyl ] methoxy- 
aminolbutanoic acid, ethyl ester 

To a solution of the title A methyl 
hydroxamate (400 mg, 1.38 mM) in dry toluene (6 
5 ml) was added prewashed NaH (38 mg, 1.52 mM) and 
the mixture stirred for 20 minutes at room 
temperature. Ethyl-4-iodobutyrate (668 mg, 2.76 
mM) was added and the mixture was re fluxed 
overnight under argon. The mixture was cooled, 

10 partitioned between 5% KHS0 4 and ethyl acetate and 
the organic phase washed with brine, dried over 
anhydrous Na 2 S0 4 and evaporated to an oil. The 
crude oil was flash chroma to graphed on LFS-1 
silica gel eluting with (3:2) petroleum 

15 ether-EtjO. Product con taining fractions were 

evaporated to give 539 mg (96.6%) of the desired 
title N-alkylated product as a light yellow oil 
with consistent NMR (CDC1 3 , 270MHz) spectral data. 
TLC (9:1) CHjCl^EtOAc, R f prod. - 0.57, UV and 

20 FMA, single spot. 

C . ( Z ) -4- [ [4- ( 1-Decenyl ) benzoyl ] methoxy- 
amino1bu^r>oic acid 

To a solution of the title B ethyl ester 
25 (435 mg, 1.08 mM) in dioxane (10 ml) was added 

1.0M Li OH (2.20 ml, 2 eq. ) and the mixture stirred 
at root temperature under argon for two hours. 
The mixture was then partitioned between 5% KES0 4 
and ethyl acetate, the organic phase washed with 
30 brine, dried over anhydrous Na 2 S0 4 and evaporated 
to an oil. Crude oil was flash chroma tographed on 
LPS-1 silica gel eluting successively with (85-15) 
Hex-Acetone and (95-5) CHjC^-C^OH. Product 
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containing fractions were evaporated to give 234 
mg (58%) of the title acid as a clear oil with 
consistent NMR (270MHz, CDC1- ) spectral data. 

5 D . ( Z ) -4- [ [4- ( 1-Decenyl )benzoyl ] methoxy- 

amino]butanoic acid, dicyclohexylamine 

salt(l:l) 

The dicyclohexylamine salt was prepared by 
dissolving the title C acid in EtOAc (1 ml) and 
10 treating it with dicyclohexylamine (126 pi, 1.1 
eq.). The mixture was evaporated and then 
crystallized from cold petroleum ether to give 309 
mg (89% conversion from acid) of the title methyl 
hydroxamate as the dicyclohexylamine salt. 

IS 

Microanalysis Calcd for C 34 H 55 N 2°4 : C ' 73 * 34; 

H, 10.14; N, 5.03 
Found: C, 73.60; H, 10.26; N, 4.94 

20 Example 8 

N- ( 4-Amino-4-oxobutyl ) -4-decyl-N-hydroxybenzamide 
A. ( Z ) -4- [ [4- ( 1-Decenyl ) benzoyl ] benzyl - 

oxyaminolbutanoic acid 

To a solution of the ethyl ester prepared as 
25 described in Example 6 Part A (547 mg, 1.14 mM) in 
dioxane (5 ml) was added 1.0N LiOH (2.3 ml, 2 eg.) 
and the mixture stirred for 3 hours tinder argon at 
room temperature.' The mixture was then partitioned 
between 5% KES0 4 and EtOAc, the organic layer 
30 washed with brine, dried over anhydrous Na 2 S0 4 and 
evaporated to give 489 mg (95%) of the title acid 
as a clear oil with consistent NMR (60 MHz, CDC1-) 
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spectral data. TLC (1:1) EtOAc-Hex, R f acid=0.09, 
UV and PMA. * 

A 

B . N- ( 4-Amino-4-oxobutyl ) -4- ( 1-decenyl ) - 
N-benzyloxy beT>*«™jde 

To a solution of the title A acid (489 mg, 
1.08 DM) and EtgN (181 ul, 1.3 mM) in dry CH 3 CN (5 
ml) was added isobutylchloro formate (169 pi, 1.3 
mM, 1.2 eg.) and the mixture stirred for 1 hour at 
room temperature under argon. Concentrated NH^OH 
(3 ml) vas added dropwise, the mixture was stirred 
for 30 minutes, then it was partitioned between 
1.0N HC1 and EtOAc. The organic layer was washed 
with brine, dried over anhydrous Na 2 S0 4 and 
evaporated to an oil. The crude oil was 
chroaatographed on alumina (neutral activity = 2) 
with (1:1) EtOAc-Hex and (9:1) CB^Clj-CHgOH 
followed by a chromatography on Whatman LPS-1 
silica gel eluting with neat EtOAc. Product 
containing fractions were evaporated to give 290 mg 
(59%) of the title amide as a clear oil with 
consistent NMR (CDClg, 270 MHz) spectral data. 
TLC: EtOAc neat, R f = 0.14, UV and PMA. 

C. N- ( 4-Amino-4-oxobutyl ) -4-decyl-N- 
hvdroxvbenzamj de 

Argon was bubbled through a solution of the 
title B benzylhydroxamate (290 mg) in CB^OH (5 ml) 
for 5 minutes before adding 20% palladium hydroxide 
on carbon (35 mg, 12% by weight) and stirring under 
Hj for 2 hours. The mixture was filtered through 
Celite, evaporated, taken up in EtOAc, filtered 
through anhydrous MgSO. powder and evaporated to an 
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off-white solid. Two recrystallizations (from 
EtOAc-Hex, then acetone-Hex) gave 139 mg (60%) of 
the title amide as straw colored crystals with,. m. p. 
= 131°-133°C and consistent NMR (270 MHz, CDC1 3 ) 
spectral data. 

Microanalysis Calcd for C 21 H 34 N 2 0 3 : C, 69.58; 

H, 9.45; N, 7.73 
Found: C, 69.60; H, 9.40; N, 7.63 

Example 9 

4. f (4-Decylbenzoyl,)hydroxyamino1butanoic acid 

A. (Z)-4-[ [4-(l-Decenyl)benzoyl]benzyl- 

oxyaminolbutanoic acid 

To a magnetically stirred solution of the 
benzoic acid (prepared as in Example 1 Part C) 
(1.97 g, 7.57 mM) in dry acetone (20 ml) at -10°C 
(dry ice/acetone) and under argon was added 
isobutylchloroformate (1.1 ml, 8.48 mM) followed 
by E^N (1.2 ml, 7.57 mM). This was stirred for. 
30 minutes at -10 °C, then filtered into a cooled 
solution (-15°C) of the hydrolysis product 
prepared as described in Example 4 Part D(l). The 
resulting mixture was stirred for 30 minutes at 
-10 °C (dry ice/acetone) then allowed to warm to 
room temperature and stirred overnight. The 
reaction mixture was then partitioned between 
EtOAc and 5% KHS0 4 . The organic layer was washed 
with brine, dried over anhydrous Na 2 S0 4 and 
concentrated in vacuo to a yellow oil (5.0 g). A 
flash chromatography on LPS-1 silica gel eluting 
with (7:1) C^Clj-acetone yielded 680 mg (20%) of 
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the titl amide as a white solid with consistent 
nmr spectral data. 

B . 4- [ ( 4-Decylbenzoyl ) hydroxy amino ] - 
butanoic acid 

The title A amide (680 mg, 1.51 mM) was 
dissolved in absolute ethanol (20 ml) then 
degassed by bubbling argon through the solution. 
20% Palladium hydroxide on carbon (82 mg, 12% by 
weight) was added and the mixture stirred under 
for 2 hours. The crude mixture was then filtered 
through dry, packed Celite and concentrated 
in vacuo to a tan solid. This was dissolved in 
EtOAc and filtered through packed MgS0 4 (anhydrous) 
to remove any remaining catalyst. Concentration 
in vacuo left an off- white solid which was 
recrystallized once from EtOAc-hexane to give 410 
■ST (75%) of the desired product as light purple 
crystals with m.p. * 98°-100°C and with consistent 
spectral data. TLC (9:1) CHjCl^CEgOH, R f =0.23, DV 
+ PMA. " 

microanalysis Calcd for CjjRjgNC^: C, 69.39; 

H, 9.15; N, 3.85 
Found: C, 69.57; H, 9.06; N, 3.90 

Example 10 

5- f ( 4-Decy lbenz oyl ) hydroxy amino 1 pentanoic acid 
A. (2)-5-[ [4-(l-Decenyl)benzoyl]benzyl- 
oxvamino 1 pentanoi c acid, ethyl ester 
Prewashed NaE (51 mg, 2.11 mM, l.l eq. ) was 
added to a solution of the hydroxamate prepared as 
described in Example 1 Part D (700 mg, 1.92 mM) in 
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dry toluene (10 ml) and the mixture stirred for 20 
minutes at room temperature under argon. Ethyl-5- 
iodovalerate (1.48 g, 5.76 mM, 3 eg.) was added and 
the mixture refluxed overnight. The mixture was 
then partitioned between 5% KHS0 4 and EtOAc, the 
organic layer washed with brine, dried over 
anhydrous Na 2 S0 4 and evaporated to a yellow oil. 
The remaining starting material was removed by 
chromatographing on neutral alumina (act. = 1) 
eluting with (1:1) petroleum-ether. Product 
fractions were evaporated, then flash chromato- 
graphed on Whatman LPS-1 silica gel eluting with 
(3:2) petroleum ether-ether. Product fractions 
were evaporated to give 760 mg (80%) of the title 
N- alkylated product as a clear oil with consistent 
NMR (CDClg, 270MHz) spectral data. TLC (1:1) 
petroleum ether-Et 2 0, R f - 0.42 UV and PMA. 

B . 5- [ ( 4-Decylbenzoyl ) hydroxy amino ] - 
pentanoic acid, ethyl ester 

Argon was bubbled through a solution of the 
title A benzylhydroxamate (750 mg) in methanol (10 
ml) for 5 minutes, then 20% palladium hydroxide on 
carbon (90 mg, 12% by weight) was added and the 
mixture stirred under H 2 for 1 hour. The mixture 
was filtered through Celite, evaporated, taken up 
in ethyl acetate, filtered through powdered 
anhydrous MgS0 4 and evaporated to give 590 mg 
(96%) of the desired title hydroxamic acid as an 
off-white solid with consistent NMR (60MHz, CDC1 3 ) 
spectral data. TLC (1:1) EtOAc-Hex, R f =0.68, UV + 
PMA. 
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C . 5- [ ( 4-Decylbenzoyl ) hydroxyamino ] - 
pentanoie acid 

To a solution of the title B ethyl ester 
(590 mg, 1.45 mM) in dioxane (8 ml) was added 1.0 
K LiOH (2.9 ml, 2 eg.) and the mixture stirred 
under argon at room temperature for 40 minutes. 
The mixture was then partitioned between 5% KHSO 
and BtOAc, the organic phase washed with brine, 
dried over anhydrous Na 2 S0 4 and evaporated to an 
off-white solid. One recrystallization from 
EtOAc-Hex gave 439 mg (80%, analytical) of the 
desired title acid as light purple crystals with 
consistent HMR(CDC1 3 , 270MHz) spectral data. TLC 
neat EtOAc, R^O.44, UV + PMA. 

Microanalysis Calcd for C^Hggirc^: c, 69.99; 

H, 9.35; N, 3.71 
Found: C, 69.94; H, 9.33; N, 3.80 

Example 11 
(4-Decyl -y-hvdroxybenzamido) acetic acid 
A. 4-Decyl benzoic acid 

Argon was bubbled through a solution of the 
unsaturated acid prepared in Example 1 Part C (1.0 
g) in C^OH (20 ml) for 5 minutes. 10% Palladium 
on carbon was added and the mix was shaken on a 

Parr apparatus for 4 hours under The mixture 

was filtered through Celite and evaporated to give 
960 mg (97%) of the desired title saturated acid 
as a white solid with consistent NMR (CDClg, 
60MHz) spectral data. TLC (1:1) EtOAc-Hex, 
R^O.75, uv and PMA. 
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B. 4-Decyl-N-benzyloxybenz amide 
To a solution of the title A acid (900 mg, 
3.43 mM) in dry CHjClj (15 ml) was added 
1-hydroxybenzotriazole (557 mg, 4.12 mM, 1.2 eq. ) 
5 and N,N* -dicyclohexylcarbodiimide (850 mg, 4.12 
mM, 1.2 eg.) and the mixture stirred at room 
temperature under argon for 1 hour. Triethyl amine 
(1.20 ml, 8.58 mM, 2.5 eq. ) and O-benzylhydroxyl- 
amine hydrochloride (1.37 g, 8.58 mM, 2.5 eq. ) were 

10 then added and the mixture stirred for 3 hours at 
room temperature. The mixture was filtered, 
evaporated, taken up in ethyl acetate and washed 
successively with 5% KHS0 4 and brine then dried 
over anhydrous Na2S0 4 and evaporated to a white 

15 solid. Crude solid was flash chroma tographed on 
Whatman LPS-1 silica gel eluting with (9:1) 
hexane-EtOAc . Product containing fractions were 
evaporated to give 1.11 g (87%) of the desired 
title benzylhydroxamate as white plates, m.p. = 

20 82°-83°C, after recrystallization from EtOAc- 

hexane. TLC (1:1) EtOAc-Hex, R f =0.59, UV and PMA. 

Microanalysis Calcd for C 24 H 33 N0 2 : C, 78.44; 

H, 9.05; N, 3.81 
25 Found: C, 78.32; H, 9.16; N, 3.75 



C. M- ( 3 -Prop-l-enyl ) -4-decyl-N-benzyloxy 

benz amide , 

To a solution of the title B benzyl - 
30 hydroxamate (500 mg, 1.36 mM) in dry toluene (6 ml) 
was added prewashed NaH (36 mg, 1.50 mM, 1.1 eq. ) 
and the solution stirred at room temperature for 20 
minutes before adding allyl bromide (294 3.4 
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mM, 2.5 eq. ) and refluxing overnight. The mixture 
was cooled, partitioned between 5% KHS0 4 and EtOAc, 
the organic layer washed with brine, dried over 
anhydrous Na 2 S0 4 and evaporated to a yellow oil. 
5 Crude oil was chroma tographed on neutral alumina 
(act. si) eluting with (1:1) petroleum ether-ether. 
Product fractions were evaporated to give 510 mg 
(92%) of the title N-alkylated product as a light 
yellow oil with consistent NMR (CDClg, 270 MHz) 
10 spectral data. TLC (1:1) petroleum ether-ether, 
R f =0.59, UV and PMA. 

D . (4-Decyl-N-benzyloxybenzamido ) acetic 
acid, methyl ester 

15 Tne title C M-alkylbenzylhydroxamate (490 

mg, 1.202 mM) was dissolved in EtOAc, (6 ml) 
cooled to -78°C and purged with 0 2 before bubbling 
ozone through the solution until a pale blue color 
persisted. Excess ozone was purged with bubbling 

20 N 2 , then the ozonide solution was treated with 

Jones reagent (1.0 ml) at -78°C. The mixture was 
allowed to warm to room temperature, diluted with 
EtOAc and the organic phase washed successively 
with HjO and brine, then dried over anhydrous 

25 Ka 2 S °4 aad evaporated to a crude oil. TLC (95:5) 
CH 2 Cl 2~ CH 3 0H ' R f = acid °-21, UV and PMA. 

The crude oil was dissolved in EtjO (10 
ml), cooled to 0°C (ice bath) and treated with an 
ethereal solution of diazomethane . The mixture was 

30 evaporated, and chromato graphed on Whatman LPS-1 
silica gel eluting with (9:1) Hex-EtOAc. Product 
fractions were evaporated to give 288 mg (55% for 
overall sequence) of the desired title methyl 
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ester as a clear oil with consistent NMR(CDC1 3 , 
270MHz) spectral data. TLC (9:1) Hex-EtOAc , R f 
CH 3 ester = 0.10, UV and PMA. 

5 E . ( 4-Decyl-N-hydroxybenzamido ) acetic 

acid, methyl ester 

Argon was bubbled through a solution of the 
title D benzylhydroxamate (270 mg) in CH^OH (8 ml) 
for 5 minutes, then 20% palladium hydroxide on 
10 carbon (32 mg, 12% by weight) was added and the 
mixture stirred for 1 hour under Hj. The mixture 
was filtered through Celite, evaporated, taken up 
in EtOAc, filtered through anhydrous MgS0 4 and 
evaporated to give 213 mg (99%) of the title E 
15 hydroxamic acid as a violet, low-melting, 

crystalline solid. TLC (1:1) EtOAc-Hex, R f = 0.58 
UV and PMA. 

F. ( 4-Decyl-N-hydroxybenzamide ) acetic acid 
20 To a solution of the title E methyl ester 

(210 mg, 0.578 mM) was dissolved in dioxane (6 
ml)was added 1.0N LiOH (1.16 ml, 1.16 mM, 2. eg. ) 
and the mixture stirred for 20 minutes at room 
temperature under argon. The mixture was parti - 
25 tioned between 5% KHSO^ and EtOAc, the organic 
phase washed with brine, dried over anhydrous 
Na 2 S0 4 and evaporated to an off-white solid. One 
recrystallization from EtOAc-Hex gave 166 mg (82%) 
of the desired title acid as white crystals with 
30 consistent NMR (270MHz, CDC1 3 ) spectral data. TLC 
(9:1) CHjClj-C^OH, R f 0.10, UV and PMA. m.p. 
128°-130°C. 
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Microanalysis Calcd for C^H^NC^: C, 68.03; 

H, 8.71; N, 4.18 
Found: C, 67.88; H, 8.89; N, 4.19 

Example 12 

4- [ [3-(l-Decenyl )benzoyl]hydroxyamino]butanoic 
acid 

A. ( Z ) -3 - ( 1-Decenyl ) -N- ( tetr ahydropyr an- 
2-yloxy)benzamide 

To a solution of the benzoic acid prepared 
as described in Example 4 Part C (800 mg, 3.07 mM) 
in dry CHjClj (12 ml) was added 1-hydroxybenzo- 
triazole (497 mg, 3.68 mM) and DCC (759 mg, 3.68 
mM) and the mixture stirred at room temperature 
under argon for 1 hour. O-Tetr ahydropyr an- 2- 
ylhydroxylamine prepared as described in Example 2 
Part A (719 mg, 6.14 mM, 2 eq. ) was added, the 
mixture stirred for 3 hours at room temperature, 
then filtered and evaporated. The residue was 
taken up in EtOAc, filtered, evaporated and 
chromatographed on LPS-1 silica gel eluting 
successively with (7:3)-* (6:4) petroleum ether- 
ether. Product fractions were evaporated to give 
764 mg (69%) of the desired title O-THP hydroxamate 
as a light yellow oil with consistent NMR (270 MHz, 
CDC1 3 ) spectral data. TLC (1:1) Et 2 0-petroleum 
ether, R^sO.30, DV + PMA. 

B . ( Z ) -4- [ [3- ( 1-Decenyl ) benzoyl ] tetr ahydro- 
pyr an-2-yloxy amino ] butanoic acid, 
ethyl ester 

Prewashed NaH (53 mg, 2.21 mM, 1.1 eq. ) was 
added to a soluti n of the title A O-THP 
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hydroxamate (724 mg, 2.01 mM) in dry toluene (10 
ml) and the mixture stirred for 30 minutes at room 
temperature under argon. Ethyl-4-iodobutyrate^ 
(1.46 g, 6.03 mM, 3 eq. ) was added, the mixture 
refluxed overnight, then partitioned between 5% 
KHS0 4 and ethyl acetate. The organic phase was 
washed with brine, dried over anhydrous Na 2 SO' 4 and 
evaporated to an oil. The crude oil was purified 
by flash chromatography on LPS-1 silica gel eluting 
with a ( 95 : 5 ) Hex-Acetone mixture . Product 
fractions were evaporated to give 637 mg (67%) of 
the desired title N-alkylated product as a light 
yellow oil with consistent NMR (270 MHz, CDC1 3 ) 
spectral data. TLC (8:2) Hex-Acetone, R f = 0.47, 
UV + PMA. 

C . 4- [ [ 3 - ( 1-Decenyl ) benzoyl ] hydroxy amino ] - 
butanoic acid, ethyl ester __ 

A stirred solution of the title B O-THP 
hydroxamate (617 mg) in (3:2:2) HOAc:THF:H 2 0 (5 
ml) was heated at 55 °C overnight under argon. The 
mixture was then diluted with EtOAc, the organic 
phase washed successively with saturated NaHC0 3 
and brine, dried over anhydrous Na 2 S0 4 and 
evaporated to give 514 mg of the crude title 
hydroxamic acid as a light brown oil. TLC (1:1) 
EtOAc-Hex, R f = 0.52 (with streaking to baseline), 
UV + PMA. Compound was subsequently hydrolyzed 
without further purification. 
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D. 4- [ [3- ( 1-Decenyl Jbenzoyl ] hydroxyamino ] - 

butanoic acid 

A solution of the title C ethyl ester (498 
mg, 1.26 nH) in dioxane (6 ml) was treated with 
5 1.0 H LiQH (2.52 ml, 2 eq. ) and the mixture 

stirred for 1.5 hours at room temperature under 
argon. The mixture was then partitioned between 
5% KHS0 4 and EtOAc, the organic phase washed with 
brine, dried over anhydrous Na^SO^ and evaporated 
10 to an oil. The oil crystallized from hexane with 
cooling and scratching and was then recrystallized 
from EtQAc-Hex to give 380 mg (81% analytical 
yield for last 2 steps) of the desired title 
hydroxamic acid as straw colored crystals with 
15 m.p.=71*-73°C and with consistent NMR (270 MHz, 
CDC1 3 ) spectral data. TLC (9*1) CHjCl^CHgOH, 
R^=0.50, DV + PMA. 

Microanalysis Calcd for Cj^H^NO^: C, 69.77; 
20 H, 8.64, N, 3.88 

Found: C, 69.56; H, 8.71; H, 3.76 

Example 13 
3-Decryl-N-hydroxy-N-methylbenzaiiri de 
25 Following the procedure of Example 1 except 

substituting m-formylmethylbenzoate for 
p-formylmethylbenzoate in Part B, the title 
compound is obtained. 

30 Example 14 

2-Decyl-»M-hydroxy-N-methvlbenz amide 

Following the procedure of Example 1 except 
substituting o-formylmethylbenzoate for 
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p-formylmethylbenzoate in Part B, the title 
compound is obtained. 

Example 15 
5 4-Decyl-N-hydroxy-N-ethylbenz amide 

Following the procedure of Example 1 except 
substituting ethyl iodide for methyl iodide, the 
title compound is obtained. 

Example 16 
4-Decyl-N-hydroxy-N-benzylbenz amide 

Following the procedure of Example 1 except 
substituting benzyl bromide for methyl iodide, the 
title compound is obtained. 

Example 17 
4-Decy 1 -N-hydr oxy-N-p r opy lbenz ami de 

Following the procedure of Example 1 except 
substituting propyl iodide for methyl iodide, the 
title compound is obtained. 

Example 18 
4-Decyl-N-hydroxy-N-butylbenz amide 

Following the procedure of Example 1 except 
25 substituting butyl iodide for methyl iodide, the 
title compound is obtained. 

Example 19 
4-Decvl-N-hydroxy-N-i-butylbenz amide 
30 Following the procedure of Example 1 except 

substituting i -butyl iodide for methyl iodide, the 
title compound is obtained. 
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Ex amp lis 20 
4-Decyl-N-hvdroxy-N-pentvlben2 amide 

Following the procedure of Example 1 except 
substituting pentyl iodide for methyl iodide, the 
title compound is obtained. 

Example 21 
4-Decyl-N-hvdroxY-N-hexylbgnttani't de 

Following the procedure of Example 1 except 
substituting hexyl iodide for methyl iodide, the 
title compound is obtained. 

Example 22 
4-Decyl-H-hvdroxy-N-phenethylbenz amide 

Following the procedure of Example 1 except 
substituting phenethyl bromide for methyl iodide, 
the title compound is obtained. 

Example 23 
4-Decrl-S-hvdroxy-H-octylbenz amide 

Following the procedure of Example 1 except 
substituting octyl iodide for methyl iodide, the 
title compound is ob taine d. 

Example 24 
4-Decyl-y-hYdroxy-benz amide 

Following the procedure of Example 1 except 
eliminating Step E, the title product is obtained. 

Example 25 
4-De<ryl-M-methoxY-y-methylbenzamide 

Following the procedure of Example 1 except 
substituting me thoxy amine hydrochloride for benzyl- 
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hydroxyl amine hydrochloride in Part D, the title 
compound is obtained. 

Example 26 
4-Decyl-N-ethoxy-N-ethylbenz amide 

Following the procedure of Example 1 except 
siobs tituting ethoxyl amine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D and 
substituting ethyl iodide for methyl iodide in Part 
E, the title compound is obtained. 

Example 27 
4-Decyl-N-propoxy-N-butylbenz amide 

Following the procedure of Example 1 except 
substituting propoxylamine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D and 
substituting butyl iodide for methyl iodide in Part 
E r the title compound is obtained. 

Example 28 
4-Decvl-N-pentoxv-N-ethylbenz amide 

Following the procedure of Example 1 except 
substituting pentoxyl amine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D and 
substituting ethyl iodide for methyl iodide in Part 
E, the title compound is obtained. 

Example 29 
4-Decvl -N-hexyloxy-N-propy lb enz amide 

Following the procedure of Example 1 except 
substituting hexyloxylamine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D and 
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substituting propyl iodide for methyl iodide in 
Part K, the titl coapotcod is obtained. 

Example 30 
5 4»DecTl-»-ethoxv»M-bengvlbepga«ide 

Following the procedure of Example 1 except 
substituting etboxylamine hydrochloride for 
benxylhydroxylamine hydrochloride in Part D and 
substituting benzyl iodide for methyl iodide in 
10 Part B, the title compound is obtained. 



31 



Following the procedure of Example 1 
15 substituting propoxylasdne hydrochloride for 

benxylhydroxylamine hydrochloride in Part D and 
substituting phenetfcyl iodide for methyl iodide in 
Part B, the title compound is obtained. 



20 Example 32 

4-Decvl-g-butoxv^^pgntYlbenxamide 

Following the procedure of Example 1 except 

substituting butoxylamlne hydrochloride for 

benxylhydroxylamine hydrochloride in Part D and 
25 substituting n-pentyl iodide for methyl iodide in 

Part B, the title compound is obtained. 

Example 33 
4-DecvlH^-ethox7benzamide 
30 Following the procedure of Example 1 except 

substituting ethoxylamine hy dr o ch loride for 
benxylhydroxylamine hydrochloride in Part D 
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and eliminating Step E, the titl compound is 
obtained. 

Example 34 
5 4-Decvl-N-propoxybenz amide 

Following the procedure of Example 1 except 
substituting propoxylamine hydrochloride for 
benzylhydroxyiamine hydrochloride in Part D 
and eliminating Step E, the title compound is 
10 obtained. 

Example 35 

4- ( 1 -Decenvl- ) -N-me thoxv-N-metAylb^n * an H Am 

Following the procedure of Example 1 except 
IS substituting me thoxyl amine hydrochloride for 

benzylhydroxyiamine hydrochloride in Part D, and 
eliminating Step F, the title compound is obtained. 

Example 36 

20 4- ( 1-Decenvl ) -N-ethoxv-N-ethyl Y>*r>9.*mi Am 

Following the procedure of Example 1 except 
substituting ethoxyl amine hydrochloride for 
benzylhydroxyiamine hydrochloride in Part D, 
substituting ethyl iodide for methyl iodide in Part 

25 E, and eliminating Step F, the title compound is 
obtained. 

Example 37 

4- ( 1-Decenvl ) -N-proooxv-N-butylbenz amide 
30 Following the procedure of Example 1 except 

substituting propoxylamine hydrochloride for 
benzylhydroxyiamine hydrochloride in Part D, 
substituting butyl iodide for methyl iodide in Part 
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E, and eliminating step E, the title comp und is 
obtained* 

Example 38 

5 4-(l-Decenyl ) -N-pentoxy-N-ethylbenz amide 

Following the procedure of Example 1 except 
substituting pentoxyl amine hydrochloride for 
benzy lhydroxy 1 amine hydrochloride in Part D, 
substituting ethyl iodide for methyl iodide in Part 
10 E, and eliminating step F, the title compound is 
obtained. 

Example 39 

4- ( 1-Decenyl ) -N-hexyloxyl-N-n-propylbenz amide 
15 Following the procedure of Example 1 except 

substituting hexyloxylamine hydrochloride for 
benzylhydroxyl amine hydrochloride in Part D, 
substituting propyl iodide for methyl iodide in 
Part E, and eliminating Step F, the title compound 
20 is obtained. 

Example 40 

4- ( 1-Decenyl ) -N-ethoxy-N-benzylbenz amide 

Following the procedure of Example 1 except 
25 substituting ethoxyl amine hydrochloride for 
benzylhydroxyl amine hydrochloride in Part D, 
substituting benzyl iodide for methyl iodide in 
Part E, and el iminating Step F, the title compound 
is obtained. 
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Example 41 

4- ( 1-Decenvl \ - N-methoxv-N-phenethvlbenzamide 

Following the procedure of Example 1 except 
substituting me thoxyl amine hydrochloride for 
5 benzylhydroxylamine hydrochloride in Part D, 

substituting phenethyl iodide for methyl iodide in 
Part E, and eliminating Step F, the title compound 
is obtained. 

Example 42 

4- ( 1-Decenvl ) -N-methoxy-N-e thylbenz ami de 

Following the procedure of Example 1 except 
substituting me thoxyl amine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D, 
substituting ethyl iodide for methyl iodide in Part 
E, and el imin ating Step F, the title compound is 
obtained. 

Example 43 
4- ( 1-Decenvl > -N-ethoxybenz amide 

Following the procedure of Example 1 except 
substituting e thoxyl amine hydrochloride for 
benzylhydroxylamine hydrochloride in Part D f and 
elim ina ting Steps E and F, the title compound is 
obtained. 

Example 44 
4-Undecvl-N-hvdroxv-N-methvlbenz amide 

Following the procedure of Example 1 except 
30 substituting 1-bromodecane for 1-bromononane in 
Part A, the title compound is obtained. 
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Ex ample 45 
4-Hexyl-M-hydroxy-N-me thy Ibenz amide 

Following the procedure of Example 1 except 
substituting 1-bromopentane for 1-bromononane, the 
title compound is obtained. 

Example 46 
4-Heptyl-N-hydroxy-N-methylbenz amide 

Following the procedure of Example 1 except 
substituting 1-bromohexane for 1-bromononane, the 
title compound is obtained. 

Example 47 
4-Octyl-N-hydroxy-N-me1Aylbenz amide 

Following the procedure of Example 1 except 
substituting 1-bromoheptane for 1-bromononane, the 
title compound is obtained. 

Example 48 
4-Nonyl-y-hydroxy-N-iae thy Ibenz amide 

Following the procedure of Example 1 except 
substituting 1-bromooctane for 1-bromononane, the 
title compound is obtained. 

Example 49 
4-Dodecyl -H-fay droxy-N-methy lben2 ami de 

Following the procedure of Example 1 except 
substituting 1-bromoundecane for 1-bromononane, the 
title compound is obtained. 
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Example 50 

4-Penl^decvl-N-hvdroxv-N-methvlbengamTH^ 

Following the procedure of Example 1 except 
substituting 1-bromotetradecane for 1-bromononane, 
the title compound is obtained. 

Example 51 
3-Octyl-N-hydroxv-N-methylbenz amide 

Following the procedure of Examples 1 and 
13 except substituting 1-bromoheptane for 
1-bromononane, the title compound is obtained. 

Example 52 
3 -Hep tyl-N-hydroxy-N-methylbenz amide 

Following the procedure of Examples 1 and 
13 except substituting 1-bromohexane for 
1-bromononane, the title compound is obtained. 

Example 53 
3 -Dodecyl-N-hydroxy-N-methylbenz amide 

Following the procedure of Examples 1 and 
13 except substituting 1-bromoundecane for 
1-bromononane , the title compound is obtained. 

Example 54 
3 -Octadecyl-N-hydr oxy-N-methylbenz amide 

Following the procedure of Examples 1 and 
13 except substituting 1-bromoheptadecane for 
1-bromononane , the title compound is obtained. 
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Example 55 

3 -Tetradecyl-N-hydroxy-N-metliy lbenz amide 

Following the procedure of Examples 1 aAd 
13 except substituting 1-bromotridecane for 
1-bromononane, the title compound is obtained* 

Example 56 
3 -Hexy 1 -H-hydroxy -N-me thy Ibenz ami de 

Following the procedure of Examples 1 and 

13 except substituting 1-bromopentane for 
1-bromononane, the title compound is obtained. 

Example 57 
2 -Hexyl -N-hydr oxy-N-me thy lbenz ami de 

Following the procedure of Examples 1 and 

14 except substituting 1 -bromopentane for 
1-bromononane , the title compound is obtained. 

Example 58 
2 -Octy 1 -M-hydroxy-N-me thy lbenz amide 

Following the procedure of Examples 1 and 
14 except substituting 1-bromoheptane for 

1- broaononane , the title compound is obtained. 

Example 59 

2- TItidecyl-l^hydroxy-N-niethy lbenz amide 

Following the procedure of Examples 1 and 
14 except substituting 1-bromodecane for 
1-bronononane , the title compound is ob-tained. 
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Example 60 

2-Pentadecvl-N-hvd roxv-N-melAvlben2ainiriA 

Following the procedure of Examples 1 and 
14 except substituting 1-bromotetradecane for 

1- bromononane, the title compound is obtained. 

Example 61 

2- Beptadecvl-N-hv droxy-N-methylbenzamide 

Following the procedure of Examples 1 and 
14 except substituting 1-bromohexadecane for 

1- bromononane, the title compound is obtained. 

Example 62 

2- Nonadecyl-N-hvdr oxy-N-methy lbengaTn^A 

Following the procedure of Examples 1 and 
14 except substituting 1-bromooctadecane for 
1-bromononane, the title compound is obtained. 

Example 63 

4- ( 1-Hex envl ) -N-hvdroxv-N-methvlbenz amide 

Following the procedure of Example 2 except 
substituting 1-bromopentane for 1-bromononane in 
Part A and substituting methyl iodide for 
ethyl-4-iodobutyrate in Part C, the title compound 
is obtained. 

Example 64 

3 - ( 1-Septenvl ) -N-hvdroxy-N-mcthyl h»n»»nii ^ 

Following the procedure of Examples 2 and 
13 except substituting 1-bromohexane for 
1-bromononane and substituting methyl iodide for 
ethyl-4-iodobutyrate, the title compound is 
obtained. 
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Example 65 

3-( 1-Nonentl ) -N-hydroxy-N-me thy lb enz ami de , 

Following the procedure of Example 12 except 
substituting 1-broaooctane for 1-bromononane and 
5 methyl iodide for ethyl-4-iodobutyrate in Part B, 
the title compound is obtained. 



Example 66 

3- ( 1-Ufadecenyl > -N-hydroxy-N-methylbenz amide 
10 Following the procedure of Example 12 except 

substituting 1-bromodecane for 1-bromononane and 
methyl iodide for ethyl-4-iodobutyrate in Part B, 
the title compound is obtained. 

15 Example 67 

3-( 1-Tridecenyl ) -N-hydroxy-N-me thy Ibenz amide 

Following the procedure of Example 12 except 
substituting 1-bromododecane for 1-bromononane and 
methyl iodide for ethyl-4-iodobutyrate in Part B, 

20 the title compound is obtained. 

Example 68 

3- ( 1-Pentadecenyl ) -N-hydroxy-N-me thy Ibenz amide 

Following the procedure of Example 12 except 
25 substituting 1-bromotetradecane for 1-bromononane 
and methyl iodide for ethyl -4-iodobutyrate in Part 
B, the title compound is obtained. 

Example 69 

30 3- ( 1-Heptenrl ) -N-hydroxy-N-methylbenz amide 

Following the procedure of Example 12 except 
substituting 1 -br omohexane f r 1-bromononane and 
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methyl iodid for ethyl-4-iodobutyrate in Part B, 
th title comp und is obtained. 

Example 70 

4- ( 1-Octenyl ) -N-hvdr oxy-N-me thy lbenz amide 

Following the procedure of Example 2 except 
substituting 1-bromoheptane for 1-bromononane and 
methyl iodide for ethyl 4-iodobutyrate in Part C, 
the title compound is obtained* 

Example 71 
4- ( 1-Non enyl ) -N-hydroxy-N-methy lbenaaini 

Following the procedure of Example 
13 except . substituting 1-bromooctane for 
1-bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C, the title compound is 
obtained. 

Example 72 

4- ( 1-Dod ecenyl ) -N-hydroxy-N-methvlbenzamide 

Following the procedure of Example 2 except 
substituting 1-bromoundecane for 1-bromononane and 
methyl iodide for ethyl 4-iodobutyrate in Part C, 
the title compound is obtained. 

Example 73 

4- ( 1-Tetradecenvl ) -N-hvdroxy-N-methylbenz amide 

Following the procedure of Example 2 except 
substituting 1-bromotridecane for 1-bromononane and 
methyl iodide for ethyl 4-iodobutyrate in Part C, 
the title compound is obtained. 
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Example 74 

4- ( 1 -Hexadecenyl ) -N-hy dr oxy-N-me thy Ibenz ami de 

Following the procedure of Example 2 except 
substituting 1-bromopentadecane for 1-bromononane 
S and methyl iodide for ethyl 4-iodobutyrate in Part 
C, the title compound is obtained. 

Example 75 

2- ( 1-Eicosenyl ) -N-hydroxy-N-methylbenz amide 

Following the procedure of Examples 2 and 
14 except substituting 1-bromononadecane for 

1- bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C, the title compound is 
obtained, * 

Example 76 

2- ( 1-Octadecyl ) -N-hydroxy-N-methylbenz amide 
Follo%ring the procedure of Examples 2 and 

14 except substituting 1-bromoheptadecane for 
1-bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C, the title compound is 

Example 77 

25 2- ( 1 -Hexadeceny 1 ) -N-hydroxy-N-methylbenz amide 

Following the procedure of Examples 2 and 
14 except substituting 1-bromopentadecane for 
1-bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C, the title compound is obtained. 
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Example 78 

2- ( 1-Tetrade cenyl )-N-hydroxy-N-me thy Ibenz amide 

Following the procedure of Examples 2 and 
14 except substituting 1-bromotridecane for 
5 1-bromononane and methyl iodide for ethyl 

4-iodobutyrate in Part C, the title compound is 
obtained. 

Example 79 

10 2 - ( 1-Dodecenyl )-N-hydroxy-N-methylben2 amide 

Following the procedure of Examples 2 and 
14 except substituting 1-bromoundecane for 

1- bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C, the title compound is 

15 obtained. 

Example 80 

2- ( 1-Hexenyl ) -N-hydr oxy-N-me thy lb enz amide 

Following the procedure of Examples 2 and 
20 14 except substituting 1-bromopentane for 
1-bromononane and methyl iodide for ethyl 
4-iodobutyrate in Part C f the title compound is 
obtained. 

25 Example 81 

4- T r4-Decylbenzoyl 1 hydroxyamino Ibutanoic acid 

Following the procedure of Example 1 except 
substituting ethyl-4-iodobutyrate for methyl 
iodide, the title compound is obtained. 
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Example 82 

5-T f 3-Decvlben2oyl1hydroxyaminolpentanoic acid 

Following the procedure of Examples 1 and 
13 except substituting ethyl-5-iodovalerate for 
5 methyl iodide, the title compound is obtained • 

Example 83 

5- fr2-DecYlben3oyl1 hydroxy amino Ipentanoic acid 

Following the procedure of Examples 1 and 
10 14 except substituting ethyl-5-iodovalerate for 
methyl iodide, the title compound is obtained. 

Example 84 

5- [ [4- ( 1-Decenyl ) benzoyl ] hydroxy amino ] pentanoic 

15 acid 

Following the procedure of Example 2 
except substituting ethyl-5-iodovalerate for 
ethyl -4-iodobutyr ate, the title confound is 
obtained. 

20 

Example 85 

5- [ [4- (1-Heptenyl )benzoyl]methoxyamino] pentanoic 

acid 

Following the procedure of Example 7 except 
25 substituting 1-bromohexane for 1-bromononane , and 
ethyl-5 iodovalerate for ethyl-4-iodobutyrate and 
eliminating the addition of dicyclohexyl amine, the 
title compound is obtained . 

30 Example 86 

4- f f4-»(l-Wonenyl )benzoyl1methoxyamino1butanoic acid 

Following the procedure of Example 7 except 
substituting 1-bromooctan for 1-bromononane, and 
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eliminating the addition f dicyclohexyl amine, the 
title compound is obtained. 

Example 87 

5- [ [4- (1-Undecenyl )benzoyl]methoxyamino]pentanoic 
acid 

Following the procedure of Example 7 except 
substituting 1-bromodecane for 1-bromononane, and 
ethyl-5 iodovalerate for ethyl-4-iodobutyrate and 
eliminating the addition of dicyclohexylamine, the 
title compound is obtained. 



Example 88 

4- [ [4- ( 1-Tridecyl )benzoyl ]methoxyamino ]butanoic 
acid ; 

Following the procedure of Example 7 except 
substituting 1-bromododecane for 1-bromononane , and 
eliminating the addition of dicyclohexylamine, the 
title compound is obtained. 



Example 89 

3- [ [4- ( 1-Hexenyl ) benzoyl ] ethoxyamino Jpentanoic 

acid . 

Following the procedure of Example 7 except 
substituting 1-bromopentane for 1-bromononane, 
ethoxyl amine hydrochloride for me thoxy 1 amine 
hydrochloride and ethyl-3 iodovalerate for 
ethyl -4-iodobutyrate, and eliminating the addition 
of dicyclohexylamine, the title compound is 
obtained. 
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Example 90 

5- [ [3- ( 1-Tetradecenyl )ben2oyl ]propoxy amino] - 

pentanoic acid 

Following the procedure of Examples 7 and 
5 13 except substituting 1-bromotridecane for 
1-bromononane, p r opoxy 1 amine hydrochloride for 
me thoxyl amine hydrochloride, and ethyl- 5 iodo- 
valerate for ethyl-4-iodobutyrate and eliminating 
the addition of dicyclohexyl amine, the title 
* 10 compound is obtained. 



Example 91 

4- [ [4- ( l-octadecenyl )benzoyl ] hexyloxy amino ] - 

butanoic acid 

15 Following the procedure of Example 7 except 

substituting 1-bromoheptadecane for 1-bromononane 
and hexyloxyl amine hydrochloride for me thoxyl amine 
hydrochloride, and eliminating the addition of 
dicyclohexyl amine , the title compound is obtained. 

20 

Example 92 

4- [ [2-(l-Octenyl )benzoyl]pentyloxyamino] - 

butanoic acid 

Following the procedure of Examples 7 and 
25 14 except substituting 1-bromoheptane for 

1-bromononane , pentyloxylamine hydrochloride for 
me thoxyl amine hydrochloride, and eliminating the 
addition of dicyclohexylamine, the title compound 
is obtained. 
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Example 93 

( 4-Dodecvl-N-hvdr Qxvbenzamido ) acetic acid 

Following the procedure of Example 11 except 
substituting 1-bromoundecane for 1-bromononane', the 
title compound is obtained. 

Example 94 
( 4-Hexvl -N-hvdroxybenzamido ) acetic acid 

Following the procedure of Example 11 except 
substituting 1-bromopentane for 1-bromononane, the 
title compound is obtained. 

Example 95 
(3-Nonvl-N-hvdroxybenzamido) acetic acid 

Following the procedure of Examples 11 and 
13 except substituting 1-bromooctane for 
1-bromononane, the title compound is obtained. 

Example 96 

( 4-Tetradecvl-N-hydroxvbenzamido ) acetic acid 

Following the procedure of Example 11 except 
substituting 1-bromotridecane for 1-bromononane, 
the title compound is obtained. 

Example 97 

( 3 -Fentadecvl-N-methoxvbenzamido ) acetic acid 

Following the procedure of Examples 11 and 
13, except substituting 1-bromotetradecane for 
1-bromononane and methoxy 1 amine hydrochloride for 
benzyloxylamine hydrochloride, the title compound 
is obtained. 
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Example 98 

( 2 -Nonadecyl -N-propoxybenz ami do ) acetic aci d 

Following the procedure of Examples 11 and 
14, except substituting 1-bromooctadecane for 
5 1-bromononane and propoxyl amine hydrochloride for 
benzyloxylamine hydrochloride , the title compound 
is obtained. 

Example 99 

10 ( 4-Hept^l-N-hydroxylbenz amide ) acetic acid 

Following the procedure of Example 11 , 
except substituting 1-bromohexane for 1-bromo- 
nonane, the 'title compound is obtained. 

15 Example 100 

(3-Decyl-M-hexyloxybenzann do ) acetic acid 

Following the procedure of Examples 11 and 
13, except substituting hexyloxyl amine hydro- 
chloride for benzyloxylamine hydrochloride, the 

20 title coH^Qund is obtained... 

Example 101 
( 2-Decyl-H-heptyloxybenzamido ) acetic acid 

Following the procedure of Examples 11 and 
25 14, except substituting hep tyloxyl amine hydro- 
chloride for benzyloxylamine hydrochloride, the 
title compound is obtained. 



Example 102 

30 H- ( 4-Aaino-4-oxobutyl ) -4-octyl-N-methoxy benzamide 
Following the procedure of Example 8 except 
substituting 1-bromoheptane for 1-bromononane and 
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methoxylamine hydrochloride for benzyloxyl amine 
hydrochloride, the title compound is obtained. 

Example 103 

N- ( 4-Amino-4-oxobu tyl ) -4-tridecyl-N-ethoxy b«iganH Ho 
Following the procedure of Example 8 except 
" substituting 1-bromododecane for 1-bromononane and 
ethoxylamine hydrochloride for benzyloxylamine 
hydrochloride > the title compound is obtained. 

Example 104 

N- ( 4-Amino-4-oxobutyl ) -4-decvl-N-methoxY benzamj Ha 
Following the procedure of Example 8 except 
substituting me thoxyl amine hydrochloride for 
benzyl oxylamine hydrochloride, the title compound 
is obtained. 

Example 105 

N- (4-Amino-4-oxobutyl ) -4-undecyl-N-hydroxy benzamide 

Fol levying the procedure of Example 8 except 
substituting 1-bfomodecane for 1-bromononane , the 
title compound is obtained. 

Example 106 

N- ( 5-Am ino-5-oxopentyl ) -2-octyl-N-ethoxy benzamide 

Following the procedure of Examples 8 and 
14 except substituting 1-bromoheptane for 
1-bromononane , ethoxylamine hydrochloride for 
benzyloxylamine hydrochloride, and ethyl 
3-iodovalerate for ethyl-4-iodobutyrate, the title 
compound is obtained. 
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Example 107 

H- < 4-N-Ethylamino-4-oxobutyl ) -3-tetradecyl-N- 
hvdroxv b»"^am^ ft • 

Following the procedure of Examples 8 and 
5 13 except substituting 1-bromotridecane for 
1 -br omononane , and ethyl amine for ammonium 
hydroxide/ the title compound is obtained. 

Example 108 

10 H- ( 4-Amino-4-oxobutyl ) -4-nonadecyl-N-hydroxy 

benzami de 

Following the procedure of Example 8 except 
substituting 1-bromooctadecane for 1-bromononane , 
the title compound is obtained. 

15 

Example 109 
( Z)-4- ( 1-Decenyl ) -N-hydroxybensami de 

To a solution of compound prepared as 
described in Example 2 Fart B (300 mg, 0.83 mmol) 

20 in 6 ml of CHgOH under argon was added pyridinium 
4-toluenesulfonate (210 mg, 1.0 eq. ). The mixture 
was heated to 55°C and stirred for 4 hours. The 
solution was diluted with ether and washed with % 
saturated sodium chloride (20 ml) and brine (10 

25 ml). The organic layer was dried over anhydrous 
HgS0 4 and reduced to yield a white solid. 
Recryatallization from hexane/EtOAc gave 200 mg 
(87%) of title compound as an off-white solid. 

30 TLC (1:1) HexanetEtOAc, R f = 0.23, UV + FMA, 
product streaks to baseline. 
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Microanal calcd for C 17 H 25 N0 2 : C, 74.14; H, 9.15; 

N, 5.09 

Found: C, 73.90; H, 9.27; N, 5.39 

Example 110 
(Z ) -4-Decyl-N-hvdroxvbenz amide 

Following the procedure of Example 1 Part F 
except substituting the Example 109 compound for 
the Example 1 Part E compound, the title compound 
is obtained. 

Example 111 

3- ( 1-Heotenvl ) -N-hydroxybenz amide 

Following the procedure of Examples 109 and 

13 except substituting 1-bromohexane for 
1-bromononane in Example 1, Part A, the title 
compound is obtained. 

Example 112 

4- ( 1-Tetradecenyl ) -N-hvdroxvbenz amide 

Following the procedure of Example 109 
except substituting 1-bromotridecane for 

1- bromononane in Example 1, Part 'A, the title 
compound is obtained. 

Example 113 

2- ( 1-Dodecenyl ) -N-hYdro»y hgn»*nH h 0 

Following the procedure of Examples 109 and 

14 except substituting 1-bromoundecane for 
1-bromononane in Example 1, Part A, the title 
compound is obtained. 
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Ex ample 114 
4- ( 1 -Nonadeceny 1 ) -N-hydroxybenzami de 

Following the procedure of Example 109 
except substituting 1-bromooctadecane for 
1-bromononane in Example 1, Part A, the title 
compound is obtained. 

Example 115 

N-Bydroxy-M-me thy 1 -4- ( 4-pheny lbuty 1 )benzamide 

A. 3-Phenylpropyl phosphonium bromide 
A magnetically stirred suspension of . 

l-bromo-3-phenylpropane (Aldrich, 13.7 ml, 90 
mmol) and triphenylphosphine (47.2 g, 180 mmole) 
was heated at 100°C (oil bath) for 2 hours. The 
resulting white solid was then cooled and 
triturated with ether (5X) to remove most of the 
unreacted triphenylphosphine, to give the title 
Wittig salt in 96% yield (wt. 40 g). 

B. 4-(Phenyl-l-butenyl)benzoic acid, 
■ethyl ester 

To a mixture of the Part A Wittig salt 
under argon (6.8 g, 1.2 eg.) dissolved in 
anhydrous THE (70 ml) cooled to -78°C was added 
n-BuLi (5.1 ml of a 2.4 II solution, 1.0 eg.). 
After stirring for 45 minutes, distilled hexamethyl 
phosphorus (HHPA) (14.4 ml) was added to the 
orange mixture, turning it black. After stirring 
for an additional 15 minutes, p-formylmethyl- 
benzoate (2.0 g, 12.2 mmole) in dry THF (10 ml) was 
added dropwise. After stirring for a two hour 
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period at -78°C, it was warmed to 0°C (ice bath) 
for 1 hour. H 2 0 was added and the mixture 
extracted with ethyl acetate. The organic layer 
was washed with saturated NH 4 C1 (3X), brine, and 
5 then dried over anhydrous MgS0 4 . Concentration 
in vacuo gave a yellow oil which was flash 
chromatographed on LPS-1 silica gel, eluting with 
(95:5) Hex:EtOAc. Product containing fractions 
were concentrated in vacuo to yield the title 
10 Wittig product as a light yellow oil (2.72 g, 84%). 
TLC (95:5) Hex-EtOAc, R^O.22 UV + PMA. 

C. 4-(4-Phenyl-l-butenvl)benzoic acid 

To . a stirred solution of the Part B methyl 

15 ester (2.72 g, 10.2 mmol) in CHgOH (60 ml) and THF 
(10 ml) was added a 2.0 N NaOH solution (15.3 ml) 
and the mixture was refluxed under argon for 0.75 
hour and quenched with 1 HC1 (40.8 ml, 4.5 eg.). 
Concentration in vacuo to 1/3 volume left a white 

20 solid which was collected by filtration and 

recrystallized from hexane to yield title acid as 
a white solid, 2.2 g (86%). TLC (1:1) Hex-EtOAc, 
R f = 0.39, XIV + PMA. 

25 D . 4- ( 4-Phenyl-l-butenyl ) -N- ( tetrahydro- 

pyran-2-»yloxy)ben2 amide 

To a 0°C solution of Part C acid (2.0 g, 
7.9 mmol) in 40 ml of CHjCLg under argon was added 
N,N'-dicyclohexylcarbodiimide (DCC) (1.96 g, 1.2 

30 eg.), 1-hydroxybenzotriazole (HOBt) (1.28 g, 1.2 
eg.), tetrahydropyranyl hydroxylamine (HjN-OTHP) 
(1.86 g, 2.0 eg.), sequentially. The solution 
was all wed to warm to room temperature 
after 0.5 hour and then stirred under 
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argon for 3 hours. The solution was filtered, 
concentrated in vacuo , diluted with EtOAc, and 
refiltered. Concentration in vacuo gave a golden 
oil which was chroma tographed on LPS-1 silica gel 
5 eluting with 7:3 hexane/EtOAc. Product containing 
fractions were concentrated in vacuo to yield 
title compound as a light yellow oil, wt. 2.8 g 
(*100%). 

10 E. 4- ( 4-Phenyl-l-butenyl ) -N-methyl-N- 

( tetrahydropYran-2-yloxy )benzamide 
To a stirring solution of Part D compound 
(1.8 g, 5.1 mil) under argon in 30 ml of dry 
toluene was added NaH (1.1 eg., 134 mg) . The 

15 mixture was allowed to stir for 30 minutes and 
then CH^I (0.95 ml, 3.0 eq.) was added. The 
mixture was heated to reflux and allowed to stir 
for 1 hour. The reaction was cooled and diluted 
with. EtOAc and partitioned over 5% KHSO^. The 

20 organic phase was washed with brine, dried over 
anhydrous Ka^SO^ and evaporated to yield yellow 
oil which was chromatographed on LPS-1 silica gel 
eluting with (6:4) hexane : EtOAc . Product 
containing fractions were evaporated to give title 

25 compound (1.6 g, 87%) as a clear oil. TLC (1:1) 
hexane:EtDAc. R f » 0.40, UV +PMA. 

F. 4- ( 4-Phenylbutyl ) -H-methyl-N- ( te tr a- 
hydropyran-2-yloxy)benz amide 
30 TO a stirring solution of Part E compound 

(500 mg, .1.37 mmol) in 10 ml of CHgOH was added 
rhodium/alumina (5%) (50 mg) under argon. Hydrogen 
gas was added and the reacti n was allowed to stir 
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tinder H 2 (balloon) f r 0.5 hour. The mixture was 
filtered (Millipore) and concentrated in vacuo to 
yield a clear oil which was carried directly 09 to 
the next step. 

5 

G . N-Hydroxy-N-methyl-4- ( 4-phenylbutyl ) - 

benzamide 

To a stirring solution of Part F compound 
(500 mg, 1.37 mmol) in 10 ml of CH 3 OH under argon 

10 was added pyridinum-p-toluenesulfonate (344 mg, 
1.0 eg.). The solution was heated to 60°C in an 
oil bath for 5 hours, then diluted with EtOAc and 
washed with 10 ml of brine, and diluted with 10 ml 
of water. The organic layer was washed with brine 

15 (10 ml) and dried over Na 2 S0 4 (anhydrous) and 
reduced in vacuo to yield an oil which .was 
crystallized from hexane/EtOAc to give title 
product (325 mg) (84%) as a white solid with m.p. 
62-63. 5°C. TLC (1:1) hexane-EtOAc; R f = 0.28, UV 

20 + PtiA. Product; streaks to baseline. 



Anal Calcd for C 18 H 21 N0 2 : C, 76.29; H, 7.47; 

N, 4.94 

Found: C, 76.20; H, 7.52; N, 4.68 

25 

Example 116 

N-HYdroxy-N-methyl-4- (4-phenyl-l-butenyl )benzamide 

To a solution of 4- (4-phenyl-l-butenyl) -li- 
me thy 1-N- ( tetrahydropyran-2-yloxy ) benzamide 
30 (prepared in Example 1 Part E) (500 mg, 1.37 mmol) 
in 12 ml of CHgOH under argon was added pyridinium 
4-toluenesulfonate (344 mg, 1.0 eq. ) . The mixture 
was heated to 55 °C and stirred for 2.5 hours. The 
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solution was diluted with ether and washed with % 
saturated sodium chloride (20 ml) and brine (10 
ml). The organic layer was dried over anhydrous 
MgSO^ and reduced to yield a light yellow oil 
5 which was flash chroma tographed on Merck silica 
gel, eluting with (7:3) Hex:EtOAc. Product 
containing fractions were concentrated in vacuo to 
yield title. product, 426 mg (85%) as a golden oil. 

10 TLC (1:1) Hexane:EtOAc, R^O.18, UV + PMA, product 
streaks to baseline. Trace R^O.61. 

Anal Calcd for c ia?i9 N0 2 s C, 76.84; H, 6.81; 

H, 4.98 

15 Found:. C, 76.80; H, 6.76; N, 4.71 

Example 117 

N-Bydroxy-N-Methyl fl , 1 ' -biphenylyll -4-carboxamide 
A. Irl'-Biphenylcarboxylic acid chloride 

20 To a stirring solution of l,l f -biphenyl- 

carboxylic acid (1.0 g, 4.6 mmol) in 10 ml of dry 
b enzene , nT ^ Ar argon was added oxalyl chloride 
(0.40 ml, 2.0 eg.). To this solution was added DMF 
dropwise in 10 minute intervals, until no gas was 

25 evolved and the solution turned slightly cloudy 
(two drops) . The mixture was stirred for 1 hour, 
then reduced on the rotovap without heating. The 
crude product, white solid, was carried directly 
on to the next step. 
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B . N-Hydroxy-N-methyl [1,1* -biphenylyl ] -4- 
carboxamide 

To a 0°C solution of N-methylhydroxylamine 
hydrochloride (771 mg, 2 eq. ) in 7 ml of THF:H 2 o 
(1:1) with triethylamine (1.43 ml, 3.0 eg.) was 
added Part A compound (*1.0 g, 4.6 mmol) in THF (5 
ml). The solution was stirred for 2 hours at 0°C 
then allowed to warm to room temperature and stir 
overnight. The reaction mixture was diluted with 
ether and the organic layer was washed with H 2 0, 
IN HC1 (2X), and brine, then dried over anhydrous 
M gS0 4 . Concentration in vacuo gave a crystalline 
white solid which was isolated by filtration and 
washed with hexane, dried under vacuum over P 2 O g 
to yield title product, 690 mg (66% from Part A 
compound), as a white solid with a m.p. of 
133-134. 5 °C. 

TLC (1:1) Hexane:EtOAC R f =0.21 (trace R^O.5) UV + 
PMA. Product steaks to baseline. 

Anal Calcd for C^H^NOj: C, 73.99; H, 5.77; 

N, 6.16 

Found: C, 73.94; H, 5.93; N, 5.94 
Example 118 

N-Hvdroxv -N-benzvl-4-(4-phenvlbutyl ) h^ aw < ru 
Following the procedure of Example 115 
except substituting benzyl bromide for methyl 
iodide in Example 115 Part E, the title compound is 
obtained. 
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Example 119 

N-Bydroxy-N-allyl-4- ( 4-phenylbutyl )benzamide 

Following the procedure of Example 115 0 
except substituting allyl bromide for methyl 
5 iodide in Example 115 Part E, the title compound is 
obtained* 

Example 120 

N-Bydroxy-M-phenyl fl , 1 1 -biphenylyl 1 -4-carboxamide 
10 Following the procedure of Example 117 

except substituting N-phenylhydroxyl amine 
hydrochloride for N-me thy lhydroxyl amine 
hydrochloride in Example 117 Part B, the title 
compound is obtained- 

15 

Example 121 
N-Hydroxy-H-cyclohexyl [1 , 1 f -biphenylyl ] -4- 

carboxamide 

Following the procedure of Example 117 
20 except substituting M-cyclohexylhydroxylamine 
hydrochloride for K-me thy Ihydr oxy I axaine 
hydrochloride in Example 117 Part B, the title 
compound is obtained. 

25 Example 122 

H*Hydroxy-W»methyl-4-cyclohexylbPTi7;aini de 

Following the procedure of Example 117 
except substituting 4-cyclohexylbenzoic acid for 
l^-biphenylcarboxyliic acid in Part A, the title 

30 compound Is obtained* 
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Example 122a 
3- (4-Phenvlbutvl l-M-^ roxv-s-m^hyibenzainid* 
Following the procedure of Example lis 
except substituting m-formylmethylbenzoate for" 
p-formylmethylbenzoate in Part B, the title 
compound is obtained. 

Example 123 

2- (4-Phenylbutvl ) -N-hvriro XV - N - mefeh y1 >, OT ^ 3m , A _ 
Following the procedure of Example 115 
except substituting o-formylmethylbenzoate for 
p-formylmethylbenzoate in Part B, the title 
compound is obtained. 

Example 124 

4- ( 4-Phenvlbutva 1 -N-hv4roxv-N- e i* T U)enz amide 
Following the procedure of Example 115 
except substituting ethyl iodide for methyl iodide, 
the title compound is obtained. 

'Example 125 

4-(4-Phenvlbutvl ^N-hv droxv-N-benzylbenzamide 
Following the procedure of Example 115 
except substituting benzyl bromide for methyl 
iodide, the title compound is obtained. 

Example 126 

4.(4«Phenvlbutvl)-N-hvd roxv-N-pr Q p r iben2amide 
Following the procedure of Example 115 
except substituting propyl iodide for methyl 
iodide, the title compound is obtained. 
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Example 127 

4- (4-Fhenvl-l-butenyl ) -N-hydroxy-N-butylbenzamide 

Following the procedure of Examples 115 and 
116 except substituting butyl iodide for methyl 
5 iodide* in Example 115 Part E, the title compound is 
obtained. 

Example 128 

H-Bydroxy-N-i-butyl n , 1 ' -biphenylyllbenz amide 
10 Following the procedure of Example il7 

except substituting i -butyl iodide for methyl 
iodide, the title compound is obtained. 

Example 129 

15 K-Hydroxy-M-benzyl \ 1 , 1 ' -biphenylyllbenzamide 
Following the procedure of Example 117 
except substituting benzyl bromide for methyl 
iodide, the title compound is obtained. 

20 Example 130 

K-Hydroxy-H-hexyl-4-cyclohexylbenzamide 

Following the procedure of Example 122 
except substituting hexyl iodide for methyl iodide, 
the title compound is obtained. 

25 

Example 131 
H-Bydroxy-B-phenethy 1 -4-cyclohexy lbenz ami de 

Following the procedure of Example 122 
except substituting phenethyl bromide for methyl 
30 iodide, the title compound is obtained. 
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Examples 132 t 140 
Following the procedure of Example 115, 
except substituting for the l-brorao-3-phenylpropane 
the bromide shown in Table A, Column I, substitu- 
ting for methyl iodide, the halide shown in Column 
II, the product shown in Column III is obtained. 

TABLE A 

Column I Column II Column III 



R Br • Hal R 



Ex. 



No. 


R 4 


Hal 




132. 


C 4*9 


Br 


C 4 H 9 


133. 


V? 


Br 




134. 


^15 


Br 


0 


135. 




Br 




136. 




Br 


'2*5 


137. 


C 9*19 


I 




138. 




I 


Vj 


139. 


CH3 


Br 




140. 


C A 


I 


C 5 H 11 




as in Col. I as in Col. II 
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Examples 141 to 147 
Following the procedure of Example 115 Part 
A to E and Example 116 except substituting the,, 
bromide shown in Column I of Table A for l-bromo-3- 
phenylpropane used in Example 115 Part A and 
substituting the halide shown in Column II of 
Table A for methyl iodide used in Example 115 Part 
E, the following compounds are obtained. 

Ex. Wo, 



141. 



142. 



143. 



144. 



145. 
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146. CH 3 -(C^) 7 -CH=CH 



C-N-OH 



CH 2 C 6 H 5 



I 




147 • 



C 6 H 5 (CH 2 ) 4 -CH=:CH 



Examples 148 to 153 



Following the procedure of Example 117 
except substituting for N-me thylhydr oxy 1 amine 
hydrochloride the hy dr oxy 1 amine hydrochloride 
shown in column I of Table B set out below, the 
product of the invention shown in Column II is 
obtained. 
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TABLE B 
Column I Column II 



Ex. No. 

148. 
149. 
150. 
151. 

152. 

153. 



OH 



R J 



W«2>3 



O 





As per Column I 



Examples 154 to 159 
Following the procedure of Example 122 
except substituting for H-aethylhydroxylamine 
hydrochloride the hydroxylamine hydrochloride 
shown in column I of Table C set out below, the 
product of the invention shown in Column II is 
obtained. 
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TABLE C 
Column I Column II 

H OH 
EX. NO. R l 




154 • C Z*7 As P«r Column I 

155. C 6 H S (CH 2 ) 3 

156. CHg CH=CH-CH 2 - 

157. C Al 

158. 

159. Q 



Example 160 

N-Methox v-N-methvl f 1 . 1 ' -binhenvlvl 1 de 

To a stirring solution of N-hydroxy-N- 
methyl[l,l»-biphenylyl]-4-carboxamide (prepared as 
described in Example 117) (1.13 g, 5 mmol) under 
argon in 30 ml of dry toluene is added NaH (0.137 
g, 5o5 mmol). The mixture is allowed to stir for 
30 minutes, then CHgl (2.13 g, 15 mmol) is added. 
The mixture is heated to reflux and allowed to 
stir for 1 hour. The reaction is cooled and 
diluted with EtOAc and partitioned over 5% KHS0 4 - 
The organic phase is washed with brin , dri d over 
anhydr us Na 2 S0 4 and evaporated to yield yellow 



-94 



0161939 

QA179a 



oil which is chromatographed on LPS-1 silica gel 
eluting with (6:4) hexane:EtOAc. Product 
containing fractions are evaporated to give title 
product* 

5 

Example 161 to 172 
Following the procedure of Examples 1, 117 
and 160 except substituting for the benzoic acid 
of Example 1, Part C, the acid shown in Column I of 
10 Table C set out below, substituting the hydroxyl- 
am«i in column II for N-methylhydroxyl amine, and 
substituting for methyl iodide, the alkyl halide 
set out in Column III, the product of the invention 
set out in Column IV is obtained. 



0161939 

QA179a 

-95- 



TABLE C 



C luoo I 


Column II 


Column III 


Column IV 


0 

R 


RK 


R 2 -Br 


R 3 


Ex. R 3 
No. (position) 


R 1 


R 2 


R 3 r 1 R 2 










161. (2) 

162. C f3l 

163. C fi H s (4) 

164. C,H_ (2) 

6 5 


c h for ^ 

L 6 fl 5 lUl 2 J 3 
CH 3 CH=CH-CH 2 

5 11 


C A 
C 3 H 7 
C A 
5 11 


as in as in as in 

LOl. COl* Col. 

I II III 


165. C,H- (3) 
o 5 


v / 2 


CH_ 
3 




166. CJL. (4) 








167. () (4) 


C 3 H 7 


C H. 




168. V~| (3) 
\ — I 


C.H_(CH 9 ), 
o 5 2 3 


3 / 




169. l \ (3) 




C H 




170. < 2 > 


Vix 


c s H u 




171. Q (2) 


e M 


CT 3 




172. Q (4) 


c A«z 


CH3 
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Example 173 

N-(l, 1-Dimethylethyl ) -N-hydroxy- ( 4-phenylbutyl ) - 

t 

A. 4-(4-Phenyl-l-butenyl)benzoic acid, 
5 methyl ester 

To a 0° solution of phenylpropyl triphenyl- 
phosphonium bromide (3.55 g, 1*25 eq) in 30 ml of 
dry THE under argon was added K-t-amylate (3.9 ml, 
1.1 eq). After stirring for 30 minutes at 0°C then 

10 allowing to warm to room temperature, a solution of 
4-formylbenzoic acid methyl ester (1.0 g, 6.1 mmol) 
in *8 ml of dry THF was added dropwise. This 
solution was' stirred for 3 hours at room tempera- 
ture, then diluted with *1 ml of HjO, and concen- 

15 trated to remove most of the THF. EtOAc (^200 ml) 
was added and the mixture was washed with HjO, 
IN HC1 (2Z) and brine. After drying over anhydrous 
HgS0 4 , the solvent was removed in vacuo to yield a 
yellow oil which solidified soon after. Column 

20 purification of this crude product was done on a 50 
n coltam on silica gel eluted with 95:5 
hexane/EtOAc. Product containing fractions were 
combined to yield after concentration title 
compound, 1.5 g (93%) as a clear oil. 

25 

B. 4- (4-Phenylhutyl ) benzoic acid, methyl 
ester 

To a stirring solution of Part A ester (850 
mg, 3.2 neol) in 20 ml of CH^OH was added Pd/C 
30 (5%) 85 mg under argon. Hydrogen gas was added 
and the reaction was allowed to stir under 
(balloon) for 1 hour. The mixture was filtered 
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(Millipore) and concentrated in vacuo to give 
title compound in the form of a clear oil, 850 mg 
M.00%). 

C 4-(4-Phenylbutvl)benzoic acid 
A solution of Part B (850 mg; 3.2 mmol), 
2N MaOH (4.8 ml, 3.0 eq) in 35 ml of CHgOH/THF 
(5:1) was heated to reflux for 2S hours. The 
solution was acidified with IN HC1 (15 ml). THF 
was removed in vacuo and a white solid was 
collected by filtration. This solid was dissolved 
in EtOAc and washed with h saturated brine, then 
brine. After drying over anhydrous MgSO^, 
concentration gave title acid 680 mg as a white 
solid. The filtrate, from the original filtration, 
was extracted with EtOAc 2X (75 ml portions), 
washed with % saturated brine, then brine. 
Concentration after drying over anhydrous MgSO^ 
gave title acid 800 mg, a total yield of 91%. 

D . N- ( 1 , 1-Dimethylethyl ) -N-hydroxy-4- ( 4- 
phenvlbutvl )benzamide 

To a stirring solution of Part C acid (350 
mg, 1.4 mmol) in 10 ml of dry benzene under argon, 
was added oxalyl chloride (0.13 ml, 2.0 eq). To 
this solution was added DMF dropwise in 10 minute 
intervals, until no gas evolved and the solution 
turned slightly cloudy (two drops). The mixture 
was stirred for 1 hour, then reduced on the 
rotovap without heating. The crude product was 
dissolved in 5 ml of THF and added dropwise to a 
0°C solution of N-t-butylhydroxylamine 
hydrochl ride (325 mg, 2.0 eq) in 20 ml of THF:H 2 0 
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(1:1) with triethylamine (0.59 ml, 3.0 eg). The 
solution was stirred for \ hour at 0°c, then 
allowed to warn to room temperature and stir fox 4 
hours. The reaction mixture was diluted with 
EtOAc and the organic layer was washed with H 2 o, 
IN HCl (2X), and brine, then dried over anhydrous 
NgSOj. Concentration in vacuo gave a yellow oil 
which gave a white solid (187 mg) with the 
addition of hexane. Recrystallization of this 
solid from hexane/EtOAc gave title product, 153 mg 
(35%). 

TLC (1:1) Hexane :E tO Ac R f =0.41 UV + CeMo. 
Product streaks to baseline. 

Anal Calcd for C 7 ^L r j]S0 2 '. C, 77.50; H, 8.36; 

H, 4.30 

Found: C, 77.28; H, 8.43; N, 4.37 
Example 174 

M-Hvdroxv-M-phenvl-4- (4-phenvlbutvl ibenzamide 

To a stirring solution of 4- ( 4-phenylbutyl ) - 
benzoic acid (prepared as described in Example 173) 
(370 mg, 1.45 mmol) in 10 ml of dry benzene under 
argon, was added oxalyl chloride (0.14 ml, 2.0 
eg. ) . To this solution was added DMF dropwise in 
10 minute intervals, until no gas was evolved and 
the solution turned slightly cloudy (2 drops). 
The mixture was stirred for 1 hour, then reduced 
on the rotovap without heating. The crude product 
was dissolved in 5 ml of THF and added dropwise to 
a 0°c solution of N-phenyl hydroxylamine (317 mg, 
2.0 eq.) in 20 ml of THF: 1^0 (1:1) with tri thyl- 
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amine (0.41 ml, 2.0 eg. ) . The solution was 
stirred for 1 hour at 0°C, then allowed to warm to 
room temperature and stir overnight. The reaction 
mixture was diluted with EtOAc and the organic' 
layer was washed with H 2 0, IN HC1 (2X), and brine, 
then dried over anhydrous MgS0 4 . Concentration 
in vacuo gave a white solid which was triturated 
with hexane to remove a yellow impurity and 
recrystallized from hot hexane/EtOAc , to give 
title product, 256 mg (51%). 

TLC (1:1) Hexane :EtOAc R f =0.46. Trace R^O.62. 
UV + CeMO. 

Product streaks to baseline. 

Anal Calcd for C^H^NOj: C, 79.97; H, 6.71; 

N, 4.05 

Found: C, 79.62; H, 6.56; N, 3.92 
Example 175 

N- ( 1 , 1-Dimethylethyl ) -N-hydroxy [ 1 , 1 » -biphenylyl ] -4- 
carboxamide 

To a stirring solution of 1 , 1 • -biphenyl- 
carboxylic acid (1.0 g, 5.1 mmol) in 10 ml of dry 
benzene under argon, was added oxalyl chloride 
(0.48 ml, 2.0 eq.). To this solution was added 
DMF dropwise in 10 minute intervals, until no gas 
was evolved and the solution turned slightly 
cloudy (2 drops). The mixture was stirred for 1 
hour and then reduced on the rotovap without 
heating. The crude product, a white solid, was 
dissolved in 5 ml of TEF and added dropwise to a 
0°c solution of N-t-butylhydroxylamine 
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hydrochloride (1.0 g, 1.6 eq.) in 20 ml of THF:H 2 0 
(1:1) with triethylamine (2.0 ml, 3.0 eq. ). The 
solution was stirred for 1 hour at 0°C, then ^ 
allowed to warm to room temperature and stirred 
5 overnight. The reaction mixture was diluted with 
BtOAc and the organic layer was washed with H 2 0, 
1M HC1 (2X), and brine , then dried over anhydrous 
MgSO^. Concentration in vacuo gave a white solid 
which was recrystallized from hot hexane/EtOAc, to 
10 give title product, 540 mg (40%), as long white 
needles. 

TLC (1:1) Hexane:EtOAc R^O.42. Trace R£=0.68. UV 
♦ CeMO. Product streaks to baseline. 

15 

Anal Calcd for Cj^H^NO^ C, 75.81; H, 7.11; 

N, 5.20 

Found: C, 75.74; H, 7.21; N, 5.21 

20 Example 176 

H-Cyclohexyl-N-hydroxy [ 1 , 1 ■ -bipheny lyl ] -4- 

carboxamide 

To a stirring solution of 1,1" -bipheny 1 
carboxylic acid (500 mg, 2.5 mmol) in 10 ml of dry 

25 . benzene under argon was added oxalyl chloride 

(0.24 ml, 1.1 eq.). To this solution was added 
DMF dropwise in 10 minute intervals until no gas 
was evolved and the solution turned slightly 
cloudy (two drops). The mixture was stirred for 1 

30 hour then reduced on the rotovap without heating. 
The crude product, a white solid, was dissolved in 
THF (5 ml) and added dropwise to a 0°C solution of 
N-cyclohexylhydroxyl amine hydrochloride (766 mg, 2 
eq.) in 20 ml of THFr^O (1:1) with triethylamine 
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(1.1 ml., 3.0 eg.) added sequentially. The 
solution was stirred for 0.5 hour at 0°c then 
allowed to warm to room temperature and stir for 
an additional 6 hours. The reaction mixture was 
diluted with EtOAc and the organic layer was 
washed with H 2 0, IN HC1 (2X), and brine, then 
dried over anhydrous MgS0 4 . Concentration 
in vacuo gave a white solid which was 
recrystallized from hot hexane/EtOAc to give title 
product, 615 mg (82%) as long white needles. 

TLC (1:1) Hexane: EtOAc R^O.46, trace R^O.54 UV + 
PMA. Product streaks to baseline. 

Anal calcd for C ig H 21 N0 2 : C, 77.26; H, 7.17; 

N, 4.74 

Found: C, 77.24; H, 7.13; N, 4.65 



Example 177 
N-Hvdroxy-N-methvl-4-penty lbengan.TH^ 

To a 0°C solution of N-methylhydroxylamine 
hydrochloride (793 mg, 2 eg.) in 20 ml of THF^O 
(1:1) with triethyl amine (198 ml, 3.0 eg.) was 
added 4-(n-pentyl) benzoic acid chloride (1.0 ml, 
4.75 mmol). The solution was stirred for 0.5 hour 
at 0*C then allowed to warm to room temperature and 
stir overnight. The reaction mixture was diluted 
with EtOAc and the organic layer was washed with 
HjO, IN HC1 (22), and brine, then dried over 
anhydrous MgS0 4 . Concentration in vacuo gave a 
yellow oil which was flash chromatographed in 
LPS-1 silica gel eluting with (1:1) hexane/EtOAc. 
Product containing fractions were c ncentrated 
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in vacuo to yield title product, 380 mg (37%) as a 
light yellow oil. 

TLC (1:1) Hexane:EtOAc, R^O.29, UV + FMA. 
Product streaks to baseline. 

Anal Calcd for C^Hj^gNDg: C ' 70 - 56; H ' 8 - 65 ' 

N, 6.33 

Found: C, 70.73; H, 8.58; N, 6.08 

Example 178 
4-Hep tyl -K-hydroxy-N-me thylbenz ami de 

To a 0°C solution of N-me thy Ihydr oxy 1 amine 
hydrochloride (701 mg, 2 eg.) in 20 ml of THFzHjO 
(1:1) with triethyl amine (1.75 ml, 3.0 eq.) was 
added 4-n-heptyl benzoic acid chloride (1.0 g, 4.2 
mmol). The solution was stirred for % hour at 0°C 
then allowed to warm to room temperature and stir 
overnight. The reaction mixture was diluted with 
EtQAc the organic layer washed with I^O, 
IN HC1 (2X), and brine, then dried over anhydrous 
MgSO^. Concentration in vacuo gave an oil which 
was flash chromatographed on LPS-1 silica gel 
eluting with (1:1) hexane:EtOAc. Product 
containing fractions were concentrated in vacuo to 
yield title product, 448 mg (43%) as a light 
yellow oil which solidified upon standing. 



TLC (1:1) Hexane:EtOAc R^O.18, UV + PMA. Product 
streaks to baseline. 
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Anal Calcd for C 15 H 23 N0 2 : C, 72.25; H, 9.30; 

N, 5.62 

Found: C, 72.30; H, 9.36; N, 5.43 

Example 179 
4- ( Cyclohexvloxv ) -N-hvdroxv-N-methvlbenz ami 
A « 4-(l-Cvclohexenvloxv)benzoic acid 
To a stirred solution of p-hydroxybenzoic 
acid (1.38 gm, 10 mmol) in THF (30 ml) is added 
sodium hydride (0.48 g, 20 mmol), followed by 
cyclohexenyl bromide (1.63 gm, 10 mM). The mixture 
is heated to reflux for 12 hours. After cooling 
the reaction- mixture is poured into ethyl acetate 
and extracted with IN NaOH (3X). The combined 
aqueous extracts are combined, acidified to pH 2 
with concentrated HCl, and extracted 3X with ethyl 
acetate. The combined organic extracts are dried 
over Na 2 S0 4 and evaporated under reduced pressure 
to afford the product. 

B. 4- ( Cyclohexvloxv ) benzoic acid 
To a stirring solution of Part A acid (500 
mg, 2.3 mmol) in 20 ml of CHgOH/EtOAc (1:1) was 
added rhodium/alumina (5%) 50 mg under argon. 
Hydrogen gas was added and the reaction was 
allowed to stir under Hj (balloon) for S hour. 
The mixture was filtered (Millipore) and 
concentrated in vacuo to yield a white solid which 
was carried directly on to the next step. 
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C- 4- ( Cyclohexyloxy ) -N-hydroxy-N-methyl- 
ben7i amide 

To a stirring solution of Part B acid (3,75 
mg, 1.7 mmol) in 10 ml of dry benzene under argon, 
was added oxalyl chloride (0.16 ml, 1.1 eg.). To 
this solution was added DHF dropwise in 10 minute 
intervals, until no gas was evolved and the 
solution turned slightly cloudy (2 drops). The 
mixture was stirred for 1 hour and then reduced on 
the rotovap without heating. The crude product, 
mixed with 5 ml of THF, was added dropwise to a 
0°C solution of N-me thy Ihy dr oxy 1 amine 
hydrochloride (284 mg, 2 eq. ) in 20 ml of THFtHjO 
(1:1) with tri ethyl amine (0.71 ml, 3.0 eg.). The 
solution was stirred for \ hour at 0°C, then 
allowed to warm to room temperature and stir 
overnight. The reaction mixture was diluted with 
BtQAc and the organic layer washed with H^O, 
1M HCl <ti vacuo gave a white solid which was 
recrystallized from hexane/EtOAc to give title 
product, 277 mg (88%). 

TLC (1:1) flexane:EtOAc R^O.19, T3V + CeMO. 
Product streaks to baseline. 

Anal Calcd for C^R^glK^: C, 67.45; H, 7.68; 

N, 5.62 

Found: C, 67.44; H, 7.71; H, 5.40 
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Example 180 

N-Hvdroxv-N-methvl-4- ( 3-phenvlpropoxy )benz amide 

A. 4-(3-Phenylpropoxy)benzoic acid, 
methvl ester 

5 To a solution of p-hydroxybenzoic 

acid, methyl ester (2.0 g, 13.2 mmol) in 
toluene/DMF (2:1) under argon was added NaH (630 
mg, 2.0 eq. ). After stirring for 15 minutes 
3-phenylpropyl bromide (3.0 ml, 1.5 eg.) was added 

10 and the mixture refluxed for 4 hours. The solution 
was diluted with EtOAc and water. The organic 
layer was washed with HjO, 5% KHS0 4 and brine, then 
dried over anhydrous MgSO^. Concentration 
in vacuo gave a yellow oil which solidified upon 

15 standing. . Recrystallization from hexane/EtOAc 

gave title compound, a cream colored solid, 1.35 g 
(38%). 

B. 4-(3-Phehylpropoxv)benzoic acid 

20 To a stirred solution of the Part A methyl 

ester (1.35 g, 5.0 mmol) in CSgOH (60 ml) and THF 
(10 ml) was added a 2.0 N NaOH solution (7.5 ml, 
3.0 eg.) and the mixture was refluxed under argon 
overnight, then quenched with 0.25 M citric acid. 

25 Concentration in vacuo , followed by dilution with 
EtOAc and washes of HjO, IN HC1, and brine, gave a 
white solid after concentration and drying over 
anhydrous MgS0 4 . Recrystallization from 
hexane/EtOAc gave title acid, 1.04 g (81%). 
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C . N-Hydroxy-N-methyl-4- ( 3 -phenylpropoxy ) - 

benz amide 

To a stirring solution of Part B acid (300 
mg, 1.17 bboI) in 10 ml of dry benzene under argon 
5 was added oxalyl chloride (0*57 ml, 3.8 eg.)* To 
this solution was added DMF dropwise in 10 minute 
intervals, until no gas was evolved and the 
solution turned slightly cloudy (2 drops). The 
mixture was stirred for 24 hours, then reduced on 

10 the rotovap without heating. The crude product, a 
white solid, was diluted with 5 ml of THF and 
added dropwise to a 0°C solution of N-methyl- 
hydroxyl amine hydrochloride (195 mg, 2 eg.) in 20 
ml of THF i^O (1:1) with triethylamine (0.5 ml, 

15 3.0 eq. ). The solution was stirred for \ hour at 
0°C then allowed to warm to room temperature and 
stir overnight. The reaction mixture was diluted 
with EtOAc and the organic layer was washed with 
HjO, 1H HC1 (2X), and brine, then dried over 

20 anhydrous MgSO^. Concentration in vacuo gave a 
white solid which was recrystallized from hot 
hexane/BtOAc, to give title product, 286 mg (91%). 

TLC (1:1) Hexane:EtOAc R^O.17, UV + CeMO. Product 
25 streaks to baseline. 



Anal Calcd for Z^jEL^JBto^x C, 71.56; H, 6.71; 

N, 4.91 

Found: C, 71.84; H, 6.84; N, 4.82 
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Example 181 

N-Hydroxy-4- ( 4-phenylbutyl ) -N- (phenylmethyl )benz- 
amide 

A . 4- ( 4-Phenylbutyl ) -N- ( tetr ahydropyr an- 
2-yloxv)benz amide 

To a 0°C solution of 4- ( 4-phenylbutyl )- 
benzoic acid (700 mg, 2.8 mmol) in 40 ml of CH CI 
under argon was added tetr ahydropyr anyl hydroxyl- 2 
amine (H 2 N-OTHP) (654 mg, 2.0 eq.), 1-hydroxybenzo 
triazole (HOBt) (460 mg, 1.2 eg.), N,N'-dicyclo- 
hexylcarbodiimide (700 mg, 1.2 eq.) sequentially. 
After 0.5 hour at 0° the solution was allowed to 
warm to room temperature and stir under argon for 
4 hours. The solution was filtered, concentrated 
in vacuo to yield a white solid which was chroma- 
tographed on LPS-1 silica gel eluting with 6:4 
hexane/EtOAc. Product containing fractions were 
evaporated to give title compound, an oil 1.0 

g ("-100%). 

B . 4- ( 4-Phenylbutyl ) -N- (phenylmethyl ) -N- 
(tetrahvdropvran-2-vloxY)hgn» am -i *» 

To a stirring solution of Part A compound 
(350 mg, 1.0 mmol) under argon in 10 ml of dry 
toluene was added NaH (1.1 eq. , 27 mg). The 
mixture was allowed to stir for 30 minutes and 
then benzyl bromide (0.37 ml, 3.0 eq. ) was added. 
The mixture was heated to reflux and allowed to 
stir for 1.5 hours. The reaction was cooled and 
diluted with EtOAc and partitioned over 5% KHS0 4 . 
The organic phase was washed with brine, dried 
over anhydrous MgS0 4 and evaporated to yield 
yellow oil which was chromatographed on LPS-1 
silica gel eluting with hexane:EtOAc. Product 
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c ntaining fractions were evaporated t give title 
compound (240 ag, 59%) as a pale yellow oil. 

C. H-Hydr oxy-4- ( 4-pheny Ibuty 1 ) -N- 

5 (phenylaethyl )benz amide 

To a stirring solution of Fart B compound 
(240 mg, 0.6 nzmol) in 10 ml of CHjOH under argon 
was added pyridinium-p-toluenesulfonate (178 mg; 
1.2 eq. )• The solution was heated to 60°C in an 
10 oil bath for 24 hours. The solution was diluted 
with BtOAc and washed with 10 ml of brine, diluted 
with 10 ml of water. The organic layer was washed 
with brine (-10 ml) and dried over MgSO^ 
(anhydrous) and reduced in vacuo to yield an 
15 off-white solid which was recrystallized from 

hexane/EtOAc to give title product (130 mg, 62%) 
as a white solid with m.p. 83.5°-85.0°c. 

TLC (2:1) hexane-EtOAc; R f =0.29, UV + CeMO. 
20 Product streaks to baseline. 

Anal Calcd for ^As* 0 ! 1 C ' 80 * 19? H ' 7 - 01 * 

H, 3.90 

Found: C, 79.94; H, 7.08; N, 3.77 
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CLAIMS 

1. A compound having the structure 

o " 

R 3 

wherein R 1 is hydrogen, lower alkyl, aryl, lower 
alkenyl, cycloalkyl, ar alkyl, or 
O 

<CH 2 ) n c " x wherein n is 1 to 4 and X is hydroxy, 

alkoxy, amino, Cj-C^-alkylamino or Cj-C 4 - 

dialkylamino; 
2 

R is hydrogen or lower alkyl; and 
R 3 is C 1 -C 2Q alkyl, C 3 -C 2Q alkenyl, aryl, 
aryl-alkyl, cycloalkyl, aryl-alkenyl, lower 
alkoxy, lower alkenyloxy, aryl-alkoxy, aryloxy or 
cycloalkyloxy, but when R 3 is aryl, R 1 is other 
than H, including pharmaceutical^ acceptable 
monobasic and dibasic salts thereof. 

2. The compound as defined in Claim 1 

O 

wherein R 1 is alkyl or -(CH^C-X. 

3 . The compound as defined in Claim 1 
wherein R 1 i» alkyl, R 2 is-H and R 3 is alkyl. 

4. ,zhe compound as defined in Claim 1 
wherein Rj^ i 9 phenyl, .phenylalkyl, phenylalkenyl, 

c i *° ^o*,*^ 1 or 4 t0 c 2o a**^ 1 - 

5. The compound as defined in Claim 1 
having the name 4-decyl-N-hydroxy-N-methylbenz- 
amide. 
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6* Th compound as defined in Claim 1 
having the name (Z)-4-[ [4- (1-decenyl) benzoyl ]- 
hydroxyamino] butanoic acid. 

7. The compound as defined in Claim 1 
having the name ( Z)-4-[ [4- (1-decenyl Jbenzoyl] - 
hydroxyaaino]butanoic acid including all stereo- 
isomers thereof. 

8. The compound as defined in Claim 1 
having the name 4- [(3-decylbenzoyl) hydroxy amino ]- 
butanoic acid. 

9. The compound as defined in Claim 1 
having the name 4- [ (2-decylbenzoyl ) hydroxy amino ] - 
butanoic acid or its dilithium salt. 

10. The compound as defined in Claim 1 
having the name 4- [ ( 4-decylbenzoyl )hydroxyamino] - 
butanoic acid, ethyl ester. 

11. The compound as defined in Claim 1 
having the name (Z ) -4- [[4- (1-decenyl )benzoyl]- 
aethoxyamino] butanoic acid or its dicyclohexyl- 
amiTm salt(l:l) including all stereoisomers 
thereof. 

12. The compound as defined in Claim 1 
having the name N-(4-amino~4-oxobutyl)-4-decyl- 
N-hydroxybenz amide . 

13. The compound as defined in Claim 1 
having the name 4- [ (4-decylbenzoyl ) hydroxy amino ] - 
butanoic acid. 

'14. The compound as defined in Claim 1 
having the name 5- [(4-decylbenzoyl) hydroxy amino ]- 
pentanoic acid. 

15. The compound as defined in Claim 1 
having the name ( 4-decyl-N-hydroxybenzamido ) - 
acetic acid. 
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16. The c mp und as defined in Claim 1 
having the name 4-1 [3-(l-decenyl)benzoyl]hydroxy- 
amino]butanoic acid. 

17. The compound as defined in Claim l" 
having the name ( Z )-4- ( 1-decenyl ) -N- hydro xybenz- 
amide, including all stereoisomers thereof. 

18. The compound as defined in Claim 1 
having the name N-hydroxy-N-methyl-4- (4-phenyl- 
butyl )benz amide . 

19. The compound as defined in Claim 1 
having the name N-hydroxy-N-methyl [1 , 1 ' - 
biphenylyl ] -4-carboxamide . 

20. The compound as defined in Claim 1 
having the name N-hydroxy-N-methyl-4- (4- 
phenylbuten-l-yl Jbenzamide . 

21. The compound as defined in Claim 1 
having the name N-hydroxy-4- ( 4-phenylbutyl ) -N- 
(phenylmethyl )benzamide . 

22. The compound as defined in Claim 1 
having the name N-hydroxy-N-phenyl-4-(4- 
phenylbutyl )benz amide . 

23. The compound as defined in Claim 1 
having the name N- ( 1 , 1-dimethylethyl ) -N- 
hydroxy [ 1 , 1 ' -biphenylyl ] -4-carboxamide . 

24. The compound as defined in Claim 1 
having the name N-cyclohexyl-N-hydroxy [1,1'- 
biphenylyl ] -4-carboxamide . 

25. The compound as defined in Claim 1 
having the name N-hydroxy-N-methyl -4-pentyl- 
benz amide . 

26. The compound as defined in Claim 1 
having the name 4-heptyl-N-hydroxy-N-methyl- 
benz amide . 
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27. The compound as defined in Claim 1 
having the name 4- ( cyclohexyloxy ) -N-hydr oxy-N- 
aethylbenzamide . 

28. The compound as defined in Claim 1 
having the name N-hydroxy-N-methyl-4- ( 3 -phenyl - 
propoxy )benz amide . 

29. The confound as defined in Claim 1 
having the name H-( 1,1-dimethylethyl ) -N-hydr oxy-4- 
( 4-pheny lbuty 1 )benz amide . 
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30. A process for preparing compounds 
having the formula 

R 3 

wherein R 1 is hydrogen, lower alkyl, aryl, lower 
alkenyl, cycloalkyl, ar alkyl, or 
O 

(CH 2 ) n c-x wherein n is 1 to 4 and X is hydroxy, 

alkoxy, amino, C^-^- alkyl amino or C.-C - 

dialkylamino; 
2 

R is hydrogen or lower alkyl; and 
R 3 is C^-C^ alkyl, C 3 -C 2() alkenyl, aryl, 
aryl- alkyl, cycloalkyl, aryl- alkenyl, lower 
alkoxy, lower alkenyloxy, aryl-alkoxy, aryloxy or 
cycloalkyloxy, but when R 3 is aryl, R 1 is other 
than H, including pharmaceutically acceptable 
monobasic and dibasic salts thereof which comprises 
A) when ^ is lower alkyl, aryl, cycloalkyl, 
O 

aralkyl or (CH 2 ) Q -C- lower alkoxy, R 2 is hydrogen and 
R is Cj-C^ alkyl, arylalkyl, cycloalkyloxy, lower 
alkoxy or aryloxy reacting a compound having the 
formula 
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11 O 

Jq j C-NH-O-Protecting Group 

3a 

wherein R is C 3 -C 20 alkenyl, alkenyloxy, 
aryloxy, cycloalkyloxy or arylalkenyl with a 
compound having the formula 

C Hal-R la 

la 

wherein Hal is I, Br, or CI and R is the same 
as R 1 wherein R 1 is lower alky 1, aryl, cycloalkyl, 

O 

aralkyl or (CH 2 ) n -&- lower alkoxy to yield a 
compound having the formula 



III J 



O-Protecting Group 



and reacting compound ill with hydrogen in the 
presence of palladium hydroxide on a carbon catalyst 
to form compounds of formula 
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IV 




wherein R , R and R J are as defined in this 
subsection A and when 

0 

. 1 11 

B) R is (CH 2 ) n -C-OH in formula I, 

reacting a compound of formula IV when R 1 is 
(CH 2 ) n C0 2 alkyl with an alkali metal hydroxide 
in an organic solvent and when 

O 

C) R 1 is -CH 2 -!>X when X is OH or alkoxy 
reacting a compound of the formula 



with hydrogen in the presence of palladium 
hydroxide on a carbon catalyst to form the compound 
of the formula 



Illb 



R 




O 



IVa 




II 



C-N-CH,CO,CH 



OH 



R 



3 
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and hydrolyzing the compound of formula IVa to 
the corresponding acid and when 

D) R 3 is Cj-Cjq alkenyl, arylalkenyl or 
lover alkenyl removing the tetrahydropyranyl or 
methoxymethyl protecting group from the compounds 
of formula III or Illb with acetic acid or when 
the protecting group is methy Ithiomethy 1 , treating 
the compounds of formula III or Illb with CuO-CuCl 2 
in aqueous acetone and 

0 

1 H 
B) when R is -{CHj) n ~ c " x and x is a^^o, 

alkylamino or dialkylamino reacting a compound of 
the formula 



O O 
^ II II 

Ilia (pV C T tCH 2^- C " 0H 

- O-Protecting Group 

R-* a 



with ammonium hydroxide when X is amino or with an 
alky 1 amine or dl alky 1 amine when X is alkylamino or 
dialkylamino in the presence of an activating agent, 
organic , base and organic solvent and removing a 
benzyl protecting group to form the compound 

Wa II |l 

--N-(CH 2 ) n -C-X 
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wherein R is alkyl and X is amino or alkylaxnino 
and removing a tetrahydropyranal protecting group 
wherein R 3 is alkenyl. 

31. A process according to Claim 30 wherein 
R is hydrogen prepared by removing the 
protecting group of compound II in the presence of 
an acid catalyst to form the compound 



wherein R is hydrogen and R is C 3 -C 2 q. 

32. A process according to Claim 30 wherein 
R 2 is alkyl and R 3 is Cj-Cjq alkyl or aryl- alkyl 
prepared by reacting a compound having the 



with halide C to form a compound of the formula 

O 




formula 
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3a 

wherein R is C 3 *C 20 alkenyl or aryl-alkenyl and 
where compound VI is reduced to form the corres- 
ponding compound wherein R 3 is C 3 -C 20 alkyl. 

33. A process for preparing compounds 
of formula I 

R 3 

wherein R 1 is hydrogen, lover alkyl, aryl, lower 
alkenyl, cycloalkyl, ar alkyl, or 

(C^) n c-X wherein n is 1 to 4 and X is hydroxy, 
alkoxy, amino, Cj-C^alkylanino or C^-C^- 
dialkylamino; 

R is hydrogen or lower alkyl; and 
R 3 is C 1 -C 20 alkyl, Cg-^ » Uwa r 1 ' a^ 1 * 
aryl- alkyl, cycloalkyl, aryl-alkenyl, lower 
alkoxy, lover alkenyloxy, aryl-alkoxy, aryloxy or 
cycloalkyloxy, but when R 3 is aryl, R 1 is other 
than H, including phaxmaceutically acceptable 
monobasic and dibas ic salts thereof which comprises 
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A) wherein R is hydrogen reacting a compound 
of the formula O 

I! 

o ^- C1 



R 3b 



with a compound of the formula 



G H-N-R^HCl 
I 

OH 

to yield the' compounds of the formula 

O 

VII 



R J 



2 

and B) when R is alkyl reacting compounds of 
formula VII with a base and an alJcyl halide. 



34. A process for preparing compounds of 
formula I which comprises reacting a compound of 
the formula o 

(£r"- oB 

R 3a 
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with an amine salt of the formula 

IX HN-(CH-) -C-O-M 
I 2 n 

O-Protecting .Group 

to form a compound of the formula 

O 0 
II 



ON-(CH 2 ) n -C-OH 



O-Protecting Group 

esterifying compound X and then deprotecting 
followed by hydrolysis to yield 



O O 

B I 

C-N-(CH 0 ) -C-OH 
I / n 

OH 



35* A process according to Claims 30, 31 
and 32 wherein the protecting group is benzyl, 
tetr ahydropyr any 1 , methylth i omethyl or methoxymethyl , 

36 ♦ A process according to Claim 33 wherein 
R 3 is aryl or cycloallcyl. 

37. A process according to Claims 30, 31 
and 32 wherein the reaction temperature is from 
50° to 110°C- 



